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SUMVARY: The FAA proposes to amend the digital flight data
recorder (DFDR) regul ations for transport category

ai rplanes to add a requirenent for all Boeing 737 (B-737)
series airplanes to record additional flight data
paranmeters. This proposal is based on safety
recommendati ons i ssued by the National Transportation
Safety Board (NTSB) follow ng the investigations of

two accidents and other incidents involving B-737 aircraft.
The additional paraneters that would be recorded woul d
provide the only currently avail abl e nmeans of gathering
information that the FAA and the NTSB anticipate will help
assess the reasons for continuing incidents that appear
related to rudder anonalies on B-737 airplanes. In
addition, the FAA is proposing a change to the flight data
recorder requirenents of part 125 that woul d affect al
aircraft operated under that part or under deviation from

that part.



DATES: Comments nust be received on or before Decenber 20,
1999.
ADDRESSES: Comments on this docunent should be mailed or
delivered, in duplicate, to: U S. Departnent of
Transportati on Dockets, Docket No. FAA-1999-6482,
400 Seventh Street SW, Room Pl aza 401, Wshi ngt on,
DC 20590. Conments al so may be sent electronically to the
follow ng Internet address: 9-NPRM CMIS@ aa. gov. Comrents
may be filed and exam ned in Room Pl aza 401 between
10 aam and 5 p.m weekdays, except Federal holi days.
FOR FURTHER | NFORMATI ON CONTACT: Ceorge Kaseote, Aircraft
Certification Service, A R-130, Federal Aviation
Adm ni stration, 800 |ndependence Avenue SW, Washi ngton,
DC 20591; tel ephone (202) 267-8541,
facsimle (202) 493-5173.
SUPPLEMENTARY | NFORMATI ON:
Comments Invited

I nterested persons are invited to participate in the
maki ng of the proposed action by submtting such witten
data, views, or argunents as they nay desire. Comments
relating to the environnental, energy, federalism or
econom ¢ inpact that mght result from adopting the
proposals in this docunent also are invited. Substantive
coments shoul d be acconpani ed by cost estinmates. Coments
must identify the regulatory docket or notice nunber and be
submtted in duplicate to the DOT Rul es Docket address

speci fi ed above.



Al comments received, as well as a report summari zi ng
each substantive public contact with FAA personnel
concerning this proposed rul emaking, will be filed in the
docket. The docket is available for public inspection
before and after the coment cl osing date.

Al'l comments received on or before the closing date
wi |l be considered by the Adm ni strator before taking
action on this proposed rul emaking. Comrents filed |late
wi |l be considered as far as possible w thout incurring
expense or delay. The proposals in this docunent may be
changed in light of the coments received.

Commenters w shing the FAA to acknow edge receipt of
their conmments submtted in response to this docunent nust
i nclude a pre-addressed, stanped postcard with those
comments on which the follow ng statenent i s nade:
"Comments to Docket No. FAA-1999-6482." The postcard wll
be date stanped and nmailed to the commenter.

Avai l ability of NPRMs

An el ectronic copy of this docunent may be downl oaded
usi ng a nodem and suitabl e comruni cati ons software fromthe
FAA regul ati ons section of the Fedwrld electronic bulletin
board service (tel ephone: (703) 321-3339) and the
Government Printing Ofice (GPO)'s electronic bulletin
board service (tel ephone: (202) 512-1661).

I nternet users may reach the FAA' s web page at

http://ww. faa. gov/avr/arm nprm nprm htmor the



GPO s web page at http://ww. access. gpo. gov/nara for access
to recently published rul enmaki ng docunents.

Any person may obtain a copy of this docunment by
submtting a request to the Federal Aviation
Adm ni stration, Ofice of Rul emaking, ARM1,
800 | ndependence Avenue SW, Washi ngton, DC 20591, or by
calling (202) 267-9680. Communi cations nust identify the
noti ce nunber or docket nunmber of this NPRM

Persons interested in being placed on the mailing |ist
for future rul emaki ng docunents should request fromthe
above office a copy of Advisory Crcular No. 11-2A,
Notice of Proposed Rul emaking Distribution System which
descri bes the application procedure.
Backgr ound

St atenent of the Probl em

Two avi ation accidents in the United States invol ving
Boeing 737 (B-737) nodel airplanes appear to have been
caused by a rudder hardover with resultant roll and sudden
descent: United Airlines (United) flight 585, near
Col orado Springs, Colorado, on March 3, 1991, and
USAir flight 427, near Aliquippa, Pennsylvania, on
Septenber 8, 1994. The NTSB has determ ned that the rudder
on B-737 airplanes nmay experience sudden uncomranded
novenent or novenent opposite the pilot's input, which may
cause the airplane to roll suddenly. |Incidents of

suspect ed uncommanded rudder novenent continue to be



reported, including five incidents in 1999 invol ving
U.S.-registered airplanes.?

The B-737 airplanes involved in the United and USAI r
accidents and in the recent rudder incidents were equi pped
with the required flight data recorders (FDRs), but none of
the recorders provided informati on about the airplanes
novenent about their three axes or the positions of the
flight control surfaces imedi ately preceding the accidents
or incidents. To date, corrective neasures taken to
resol ve the suspected problem have been |imted by the | ack
of data being recorded. Mre data is needed to help
identify events occurring during suspected uncomranded or
har dover rudder events.

The FAA has issued 17 airworthiness directives (ADs)
for the B-737 airplane as a result of the investigation
into the USAir accident, including one that addresses an
upgr aded rudder power control unit (PCU) designed to renedy
one el enent of the rudder upset problem a rudder reversal.
Suspect ed rudder upsets continue to occur, however, and

sone of the B-737 airplanes that recently experienced

! On February 23, 1999, a USAirways Metrojet B-737-200 experience a roll to the
left with no change in heading. This incident is further described later in
this NPRM On February 23, 1999, A USAi rways B-737-200 experienced an
uncommanded rudder novenent shortly after departure. On March 12, 1999, a
Delta Air Lines B-737-247 experienced a 2-second uncomanded yaw to the right
during cruise flight. On April 13, 1999, a United B-737-300 experienced an
uncommanded 20 to 30 degree roll to the left during |evel cruise flight

descri bed as a "sharp quick uncomranded kick to the left." On April 10, 1999,
a United B-737-300 aborted its takeoff roll because of an uncomanded yaw event
as the airplane passed through 120 to 130 knots.



suspect ed unconmanded rudder novenents (not reversals) had
been nodified with the upgraded rudder PCU, suggesting that
other events are still occurring in the rudder system

The FAA agrees with the NTSB s conclusion that the
collection of additional rudder systemand flight control
data are necessary to nore effectively assess the cause of
t he conti nued uncomranded rudder novenents and to possibly
design a solution. The NTSB stated in its safety
recomendations that all B-737 airplanes should record
pitch trim trailing and | eadi ng edge flaps, thrust
reverser position, yaw danper comrand, yaw danper status
(on/off), standby rudder status (on/off), and control
wheel , control colum, and rudder pedal forces.

Summary of B-737 Accidents

United Flight 585

On March 3, 1991, United flight 585, a B-737-291, was
on a schedul ed passenger flight from Denver to
Col orado Springs, Colorado. As the airplane was conpleting
its turn to final approach, it rolled rapidly to the right
and pitched down, reaching a nearly vertical attitude
before it struck the ground. The airplane was destroyed
and none of the 5 crewnenbers or 20 passengers survived.
The FDR recorded five flight data paraneters (altitude,
ai rspeed, heading, vertical acceleration, and m crophone
keying) in accordance with the applicable regulations for
an airplane its age. The FDR was not required to record

ot her paraneters that the NTSB | ater perceived as critica



to its accident investigation, including airplane pitch and
roll attitude, engine thrust, lateral and | ongitudi nal

accel eration, control wheel position, rudder pedal

position, and the position of the control surfaces (rudder,
aileron, and spoiler). The NTSB was unable to nake a
determ nation of the probable cause of the accident.

USAir Flight 427

On Septenber 8, 1994, USAIir flight 427, a B-737-3B7,
was on a schedul ed passenger flight from Chicago, Illinois,
to Pittsburgh, Pennsylvania, when, during the approach to
Pittsburgh, the airplane suddenly rolled to the left and
pitched down until it reached a nearly vertical attitude
and struck the ground near Aliquippa, Pennsylvania. The
ai rpl ane was destroyed and none of the 5 crewnenbers
or 127 passengers survived. The FDR was equi pped to record
the followng 13 paraneters: altitude, airspeed, heading,
pitch attitude, roll attitude, vertical acceleration,
| ongi tudi nal accel eration, m crophone keying, |ow pressure
conpressor speed, high pressure conpressor speed, exhaust
gas tenperature, fuel flow, and control colum position

NTSB | nvestigation of USAir Flight 427

Early in the investigation of the USAir accident, the
NTSB noticed that the airplane experienced a high rate of
change in its heading, an indication that the initial upset
of the airplane nmay have been caused by unconmmanded rudder
novenent. This situation had been considered in the

1991 United flight 585 accident investigation, and the NTSB



reviewed the information it had collected fromthe

United accident as the USAir investigation continued.

Anot her rudder upset incident occurred on an

Eastwi nd Airlines? B-737 while the USAir investigation
continued, and a concurrent investigation was opened. The
Eastw nd i nvestigation concluded that unlike the B-737s
involved in the United and USAir accidents, the Eastw nd
flight was noving at well over the crossover airspeed,?® and
t hus mai ntained sufficient roll control authority to
overcone the effects of full rudder deflection.

FAA Acti ons

Foll ow ng piloted conmputer simulations of the USAIr
accident and reports of malfunctions in the yaw danper
system of B-737s, the FAA issued two ADs requiring design
changes to the rudder systemon B-737 airplanes. To
addr ess possi bl e rudder hardover scenari os and uncomranded

yaw danper novenents, the FAA first issued AD 97-14-03

2 On June 9, 1996, Eastwind fight 517, a B-737-2H5, was on a regularly schedul ed
passenger flight from Trenton, New Jersey, to Richnond, Virginia. Wile on
approach to Richnond, the airplane yawed abruptly to the right and then rolled
to the right. The captain imedi ately applied opposite rudder and |eft

aileron. The yaw roll event slowed but the airplane was still attenpting to
roll so the captain advanced the right throttle to conpensate for the roll wth
differential power. The airplane then appeared to nove back toward neutral for
1 or 2 seconds before abruptly returning to a right bank. The flightcrew then
di sengaged the yaw danmper system and several seconds |ater the upset event
stopped. The airplane flew normally for the renmai nder of the flight. There
were no injuries to the 48 passengers or 5 crewnenbers nor any damage to the
airplane. The FDR recorded the following 11 paraneters: tinme, altitude

ai rspeed, magnetic headi ng, engine pressure ratio (both engines), m crophone
keying, roll attitude, control columm position, and |ongitudinal and vertica
accel erati on.

8 The crossover airspeed is the airspeed above which the lateral control system

(ailerons) of the B-737 can overcone the aerodynam c forces caused by a rudder
that has gone to a full hardover position (full travel in one direction).



(62 FR 34623, June 27, 1997). That AD requires
installation of a newy designed rudder-limting device to
reduce rudder authority at flight conditions where ful
rudder authority is not required; and installation of a
new y desi gned yaw danper systemto inprove system
reliability and fault nonitoring capability. In response
to the possibility of a secondary slide jam and rudder
reversal, the FAA next issued AD 97-14-04 (62 FR 35068,
June 30, 1997), which requires installation of a new
vernier control rod bolt and a new main rudder PCU servo
val ve. The new servo valve is simlar to the servo val ve
used on B-737 Next Ceneration (NG series airplanes
(B-737-600, -700, -800, and —-900) and is designed to
elimnate the possibility of a rudder reversal.

| nci dent | nvestigation: 1991-1995

The NTSB investigated 28 B-737 incidents involving
anomal ous rudder activity or uncommanded rolls between
1991 and 1995. Because all of the airplanes involved were
manuf act ured before May 26, 1989, under 8 121.343(b) they
were required to record only five paraneters of flight
data. As a result, the NTSB | acked certain definitive
investigative criteria and had little nore than the
flightcrews' subjective recollections to aid in determ ning
a probabl e cause.

Saf ety Recommendations: 1995-1997

Bet ween 1995 and 1997, while investigating the

USAir accident, the NTSB i ssued 20 safety recommendati ons



dealing with the B-737; three of those (A-95-25, A-95-26
and A-95-27) dealt specifically with upgrades to the FDR
for all B-737s. The NISB stated that if either the United
or the USAir B-737 airplanes had recorded data on the
flight control surface positions, flight control inputs,
and |l ateral acceleration, that information wuld have

al l owed quick identification of any abnormal control
surface novenents and configuration changes or autopil ot
status changes that may have been involved in the |oss of
control

FAA Response: 1997 Regul ati ons

In response to these safety recommendations, the
FAA pronmul gated revisions to the DFDR requirenents for al
ai rplanes. (Revisions to Digital Flight Data Recorder
Rul es; Final Rule (62 FR 38362, July 17, 1997)) The
revi sed DFDR regul ati ons prescribe a maxi mum of
88 paraneters to be recorded on flight data recorders, with
t he exact nunber of paraneters required to be recorded
depending on the date of airplane manufacture. For
t ur bi ne- powered transport category airplanes manufactured
on or before Cctober 11, 1991, and not equipped with a
flight data acquisition unit (FDAU),* 14 CFR §§ 121.344

and 125. 226 require the recordation of 18 specified

4 The flight data acquisition unit (FDAU) is an electronic device that acquires
data from sensors of various types (analog, digital, pneumatic, etc.),
translates the data into a digital format, and transmts the data to the flight
data recorder.

10



paraneters by August 20, 2001. For airplanes manufactured
on or before Cctober 11, 1991, that were equipped with a
FDAU, the regulations require the recordation of

22 paraneters by August 20, 2001. Airplanes manufactured
after COctober 11, 1991, are required to record

34 paraneters by August 20, 2001. |In sone situations,
conpliance may require the addition of sensors and wiring
capabl e of recording the specified paraneters or a
reprogramm ng of the current recorder to accomodate the
specified paraneters. The 1997 DFDR regul ati ons al so added
a requirement for newy manufactured airplanes. Airplanes
manuf actured after August 18, 2000, are required to record
57 paraneters, and airplanes manufactured after

August 19, 2002, are required to record 88 paraneters of
flight data.

Furt her NTSB Fi ndi ngs

On March 24, 1999, the NISB issued the final report of
its investigation into the crash of USAir flight 427. The
NTSB determ ned that the probable cause of the accident was
a loss of control resulting fromthe novenent of the rudder
surface position to its blowdown limt.> Furthernore, the

NTSB st ated that —

5 The rudder's blowdown linmit is the maxi mum rudder deflection available for an
airplane at a given flight condition/configuration and occurs when the
aerodynam c forces acting on the rudder becone equal to the output force of the
rudder's powered control actuator, which is a function of the system hydraulic
pressure.

11



the rudder surface nost likely deflected in a
direction opposite to that commanded by the
pilots as a result of a jamof the main rudder
PCU servo val ve secondary slide to the servo
val ve housing offset fromits neutral position
and overtravel of the primary slide.

Cont i nui ng Concer ns

On February 23, 1999, USAI rways Metrojet flight
2710, a B-737-2B7, experienced an unexpl ai ned rudder
har dover at cruise altitude. The flightcrew reported
that the airplane began to roll to the left although
t he heading did not change. After the flightcrew
di sconnected the autopilot, they noticed the right
rudder pedal was forward of neutral and that pressure
on the left rudder pedal would not nove the rudder.
The flightcrew regai ned normal rudder control only
after the standby rudder system was activated under
prescribed USAI rways' procedures. The airplane nade a
successful energency |landing. The prelimnary results
of kinematic analysis and conputer simulations using
the Metrojet's FDR data indicate that the rudder
traveled slowy to its blowdowmn |imt. To date,
exam nations of the Metrojet rudder system have not
reveal ed evidence of a failure or a jamof the servo
val ve or other problem such as a bl ockage in the
rudder system feedback | oop, that woul d explain the

unconmanded rudder hardover

12



The NTSB recogni zed that the B-737 airplane has fl own
over 92 mllion hours since its initial certification in
Decenber 1967, and that the airplane's accident rate is
conparable to that of other airplanes of a simlar type.
Nonet hel ess, the NTSB has concluded that the redesigned
rudder system does not elimnate the possibility of other
potential failure nodes and mal functi ons.

NTSB Recommendati ons

The NTSB concluded in its March 1999 report that the
current regul ations for upgrading the DFDRs on existing
ai rpl anes are inadequate because they do not require the
recordation of specific flight control information.
Because several B-737 airplane rudder-rel ated events have
been associated with the yaw danper system (which noves the
rudder independent of flightcrew input), the NTSB concl uded
that it is inportant that yaw danper comrand (proposed
paraneter 90), yaw danper status (proposed paraneter 89),
st andby rudder status (proposed paraneter 91), and control
wheel, control colum, and rudder pedal forces (current
paraneter 88) all be recorded on all B-737 airplanes. The
NTSB al so i ndicated that for optinml docunmentation, the
i ndi cated paraneters need to be sanpled nore frequently
than is currently required. The NTSB stated that by
docunenting the yaw danper's operation and the resultant
rudder surface novenents, a yaw danper event could be
di stingui shed quickly froma flightcrew input or a rudder

anomaly. The NTSB considers this information critical in

13



the case of B-737 airplanes. The NISB stated that if pilot
flight control input forces had been recorded on the
United, USAir, or Eastwi nd FDRs, the NTSB i nvestigations
woul d have been resolved nore pronptly and actions taken to
prevent simlar events would have been hast ened.

On April 16, 1999, the NISB submtted the foll ow ng
recommendations to the FAA regarding the recordation of
addi tional paraneters on B-737 DFDRs:

Reconmendati on No. A-99-28. Require that al

B- 737 airpl anes operated under part 121 or part 125 that
currently have a FDAU be equi pped, by July 31, 2000, with a
flight data recorder systemthat records, at a mninmm the
paranmeters required by the 1997 DFDR regul ati ons applicable
to that airplane, plus the follow ng paraneters: pitch
trim trailing edge flaps, |eading edge flaps, thrust
reverser position (each engine), yaw danper conmmand,

yaw danper status, standby rudder status, and control

wheel , control colum, and rudder pedal forces. Yaw danper
command, yaw danper status, and control wheel, control
columm, and rudder pedal forces should be sanpled at a
mnimumrate of twi ce per second.

Reconmendati on No. A-99-29. Require that al

B- 737 airpl anes operated under part 121 or part 125 that
are not equi pped with a FDAU be equi pped, at the earliest
time practicable, but no later than August 1, 2001, with a
flight data recorder systemthat records, at a mninmm the

sane paraneters noted in Safety Recommendati on No. A-99-28.

14



The NTSB al so noted in its final report on the
USAi r accident that B-737 flightcrews continue to report
anomal ous rudder behavior and the NTSB considers it
possi bl e that another catastrophic event related to the
B- 737 rudder upset coul d occur.

FAA Response

The FAA agrees with the intent of NITSB Safety
Recomrendati on Nos. A-99-28 and A-99-29. The agency shares
the concern of the NTSB regardi ng continuing reports of
rudder-rel ated incidents on B-737 airplanes and has
initiated this rul emaki ng action.

The Proposed Regul ati ons

The FAA is proposing that all B-737 nodel airplanes be
required to record the paraneters listed in § 121.344(a)(1)
through (a)(22), and (a)(88), plus three new paraneters, to
be designated as (a)(89) through (a)(91), that would be
added by this rul emaking. The new paraneters incl ude
yaw danper status, yaw danper command, and standby rudder
status. In addition, the sanpling rate for the control
forces listed in current paragraph (a)(88) would be
i ncreased for B-737 airpl anes.

Conpl i ance Date Determ nations

In its recommendation, the NTSB proposed that
B-737 aircraft with FDAUs be retrofitted to record the
listed paraneters by July 31, 2000, and those w thout FDAUs
be retrofitted by August 1, 2001.

15



The FAA is proposing dates of August 18, 2000, and
August 20, 2001, respectively. The FAA notes that the
conpliance date for the 1997 DFDR requirenents is
August 20, 2001. In an effort to stream ine conpliance and
facilitate planning by operators with m xed fleets, the
dates in this proposed regulation are the sane (or
conparable to) the date in the 1997 regul ations. These
dates represent a change of |ess than three weeks fromthe
date recommended by the NTSB. The FAA has determ ned that
this brief delay is warranted in order to facilitate
consi stency and efficiency in the regul ations.

The FAA is aware that operators that have al ready
upgraded their airplanes to neet the 1997 regul ati ons may
have incurred out-of-service costs fromthe additional
downti me needed for installation. The FAA does not have
data indicating how many airplanes may al ready have been
retrofitted and thus woul d have to undergo anot her
unschedul ed mai ntenance visit to conply with these proposed
regul ations. Accordingly, the FAAis willing to consider
an extension of the conpliance period, up to one year
beyond the 2001 conpliance date, for those airplanes that
install ed a FDAU between July 16, 1996, and Novenber 18,
1999. The FAA seeks comment from those operators who woul d
benefit from such an extension, including specific
i nformation regardi ng the nunber of airplanes that woul d be
affected by this change and the costs savings that would

result from decreased downtine, as opposed to conplying by

16



August 20, 2001. The FAA understands that airplanes may
have recently undergone an extended heavy mai ntenance visit
to install equipnment to neet the 1997 regul ati ons, and
seeks to mtigate the inpact of this proposed rule if the
savi ngs woul d be significant w thout underm ning the intent
of the regul ations proposed here. Mrre detailed economc
data is necessary to justify this further extension.

Conpl i ance Status Determ nation

The NTSB recommendati ons concerning the date for
retrofit of B-737 airplanes is based on whether the
ai rpl ane was equi pped with a FDAU as of the date of its
recommendation, April 16, 1999. The 1997 DFDR regul ations
use the date July 16, 1996 (the date of the NPRM for those
regul ations), as the date for determ ni ng whether an
ai rpl ane was equi pped wwth a FDAU. The FAA has determ ned
that the 1996 date is nore appropriate for the requirenents
proposed here. The FAA is aware that sone operators, in an
attenpt to conply with the 1997 DFDR regul ati ons early,
have already retrofitted B-737s in their fleets and have
installed FDAUs in airplanes that were not equi pped with
themin July 1996. Because airplanes wth FDAUs woul d have
to conply with these proposed regulations 1 year earlier
t han non- FDAU ai r pl anes, these operators woul d be penalized
by their early conpliance with the 1997 DFDR upgrades.
Accordingly, the FAA has determned that it is nore
appropriate to use the July 16, 1996, date in this proposed

regul ation. That date already is famliar to operators,

17



wll facilitate consistent planning by affected operators,
and wi Il not penalize those operators that chose to

conpl ete the 1997 DFDR upgrades before they were required
to do so.

In addition, as proposed above, the FAA is considering
extending the conpliance date an additional year for those
ai rpl anes that were upgraded with FDAUs between
July 16, 1996 and Novenber 18, 1999.

Accordingly, B-737 airplanes that were equipped with a
FDAU on July 16, 1996, would be required to conply with the
requi renents proposed here by August 18, 2000. Those
B- 737 airplanes that were not equi pped with a FDAU as of
July 16, 1996, would have to conply by August 20, 2001. |If
the FAA receives sufficient data supporting such a change,
ai rplanes that were retrofitted to i nclude a FDAU bet ween
July 16, 1996, and Novenber 18, 1999, would have to conply
by August 19, 2002.

Proposed Rul e Changes

The FAA is concerned that the pronul gation of new
regul ations applicable only to B-737 airplanes may cause
confusion since they overlap the DFDR upgrade regul ati ons
pronmul gated in 1997 for all airplanes operated under
part 121 and part 125.

Proposed changes to the affected sections of part 121
are summari zed as foll ows:

Par agraph 121. 344(b) applies to airplanes that were

manuf act ured before COctober 11, 1991, and requires the

18



recordation of either 18 or 22 paranmeters of flight data,
dependi ng on whet her the airplane had a FDAU on

July 16, 1996. Paragraph (b) would be anmended by addi ng

| anguage t hat excepts B-737 airplanes fromthis paragraph;
all B-737 airplanes would instead be subject to the
requirenents listed in new paragraph 121.344(m,

di scussed bel ow.

Par agraph 121.344(c) applies to airplanes that were
manuf act ured before COctober 11, 1991, and were equi pped
with digital data buses and certai n FDAU equi prment as of
July 16, 1996. That paragraph requires the recordation of
22 paraneters of flight data. Paragraph (c) would be
anended by addi ng the sanme exception | anguage for the B-737
t hat was proposed for paragraph (b). Al B-737 airpl anes
woul d i nstead be subject to the requirenents listed in new
paragraph 121.344(m, discussed bel ow.

Par agraph 121. 344(d) applies to airplanes that were
manuf actured after Cctober 11, 1991. That paragraph
requires the recordation of 34 paranmeters of flight data,
plus all other paraneters that the airplane is equipped to
record. Language woul d be added to paragraph (d)
indicating that in addition to the requirenents of (d), al
B- 737 airplanes nmust conply with paragraph 121.344(m.
Because the requirements of paragraphs (d) and (n) do not
overlap conpletely, conpliance with both would be required.
The conpliance dates for the two paragraphs remain

separate. Essentially, a B-737 airplane covered by

19



paragraphs (d) and (m would have to install the paraneters
listed in paragraphs (a)(1) through (a)(22), plus
paragraphs (a)(88) through (a)(91) by August 18, 2000,
since they already have FDAUs. The paraneters listed in
paragraphs (a)(23) through (a)(34) would not have to be
install ed before August 20, 2001, under the requirenents of
paragraph (d). This is the only category of B-737s for

whi ch a dual conpliance date would exist. The FAA

antici pates that nost operators of B-737s would choose to
install all of the required equipnment at the sane tine.

Par agraph 121.344(e) applies to airplanes that wll be
manuf actured after August 18, 2000. Paragraph (e) requires
the recordation of 57 paraneters of flight data, plus al
ot her paraneters that the airplane is equi pped to record.
Simlar to paragraph (d), |anguage woul d be added to
paragraph (e) indicating that in addition to the
requi renents of (e), all B-737 airplanes nust conply with
paragraph 121.344(m. Because the requirenents of
paragraphs (e) and (m do not overlap conpletely,
conpliance with both would be required. |In order to conply
w th both paragraphs, a B-737 airplane manufactured after
August 18, 2000, must go into service recording the
paraneters listed in paragraphs (a)(1) through (a)(57)
and (a)(88) through (a)(91), plus all others paraneters
that the airplane is equipped to record.

Par agraph 121.344(f) applies to airplanes that wll be

manuf actured after August 19, 2002. That paragraph

20



requires the recordation of 88 paranmeters of flight data,
plus all others paraneters that the airplane is equipped to
record. Simlar to paragraph (e), |anguage woul d be added
to paragraph (f) indicating that in addition to the
requi renents of paragraph (f), all B-737 airplanes nust
conply with paragraph 121.344(m . Because the requirenents
of paragraphs (f) and (nm) do not overlap conpletely,
conpliance with both would be required. |In order to conply
wi th both paragraphs, a B-737 airplane manufactured after
August 19, 2002, must go into service recording the
paraneters listed in paragraphs (a)(1) through (a)(91),
plus all other paraneters that the airplane is equipped to
record.

Al |l paragraphs of current 8 121.344 not specifically
anmended by this rul emaki ng would continue to apply to al
B- 737 airpl anes.
New Par agraph 121. 344(m

The proposed rule contains a new paragraph 121. 344(m
that would apply to all B-737 airplanes operated under
part 121. The paranmeters required to be recorded under
paragraph (m would be either an alternative or an addition
to the other recording requirenents of 8 121.344 for an
airplane of a particular age and having particul ar
equi pnent installed, as explained above.

The introductory text of proposed paragraph (m states
that all B-737 airplanes nust record the paraneters |isted

i n paragraphs (a)(1) through (a)(22) and (a)(88)
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through (a)(91) in accordance with the ranges, accuracies,
resolutions, and recording intervals specified in
appendix Mto part 121. This |anguage introduces

two requirenents that were not included in the

1997 DFDR upgrade regul ations.

First, under the 1997 DFDR regul ati ons,

B- 737 airplanes that were not equi pped with FDAUs did not
have to have FDAUs installed to neet those regul ations.
However, the FAA anticipates that FDAUs will, in many
cases, be necessary in order to neet the recording

requi rements established in paragraph (n) and appendix M°
Second, B-737 airplanes that were covered under

8§ 121.344(b) had to record the designated paraneters in
accordance with the rates, ranges, and accuracies specified
in appendix B to part 121. Under this proposal, those

ai rpl anes woul d have to record the paraneters listed in
paragraph (m in accordance with appendi x M rather than
appendi x B. Appendi x M contains nore stringent

requi renents than appendi x B for recording rates and
accuracies, and may require equi pnment upgrades.

The proposed conpliance dates for the requirenments of
paragraph (m) are in given in paragraphs (nm (1) and (nm(2).
Paragraph (m) (1) provides that all B-737 nodel airplanes
equi pped with a FDAU of any type as of July 16, 1996, nust

6 If an operator chooses instead to add a second flight data recorder, a FDAU
nmay not be necessary because sufficient recording capacity woul d exist.
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conply with the requirenents of paragraph (m by
August 18, 2000. Paragraph (m (1) al so provides that
B- 737 airplanes manufactured after July 16, 1996, nust
conply with the requirenents of paragraph (m by
August 18, 2000. Wthout the manufacturing date provision,
ai rpl anes manufactured after the date specified
(July 16, 1996) woul d have no specified conpliance date.
This requi renment presunes that B-737s manufactured after
July 16, 1996, are equi pped with FDAUs and t hus woul d be
subj ect to the August 18, 2000, conpliance date.

Paragraph (m(2) states that all B-737 nodel airplanes
that were not equi pped with a FDAU of any type as of
July 16, 1996, nust conply with the requirenents of
paragraph (m by August 20, 2001.
FDAU Equi pnent

A FDAU is an el ectronic device that acquires data from
sensors of various types, translates the data into a
digital format, and transmits the data to a flight
recorder. The FAA has received nunerous questions
regardi ng the neaning of a "FDAU of any type," as used in
the regulations. |In sone cases, operators have sought to
del ay conpliance with the 1997 DFDR regul ati ons or change
the applicability of the regul ations based on the equi pnent
installed in their airplanes. The term FDAU is intended to
refer to any piece of equipnent installed on an airplane
that functions as a data acquisition unit. A particular

pi ece of equi prment need not have a naneplate designating it
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as, or be marketed or sold as, a "flight data acquisition
unit" in order to be considered a FDAU for purposes of
these regulations if it functions as described. Further, a
conbination unit that is capable of FDAU functions would be
consi dered a FDAU for purposes of both current and proposed
regul ati ons.

Conpl i ance Dat es

Wth sone minor variation, as described above, the
FAA has agreed to the conpliance schedul e recomrended by
the NTSB for retrofit of B-737s to record the flight data
proposed in this rul emaking. The FAA agrees with the
NTSB t hat operators have less to acconplish in a retrofit
of airplanes that had FDAUs installed as of July 16, 1996,
than they do for airplanes that have never had FDAUs.
Accordingly, a B-737 that had a FDAU installed on
July 16, 1996, nust conply with the requirenents of
paragraph (m by August 18, 2000. A B-737 airplane that
did not have a FDAU installed as of July 16, 1996, and does
not have a FDAU installed of the date of this NPRM nust
conply with the requirenents of paragraph (m by
August 20, 2001. A B-737 airplane not equipped with a FDAU
on July 16, 1996, but equipped with a FDAU as of the date
of this NPRM nust conply with paragraph (m by
August 19, 2002.

The reasons for the change to the NTSB's recommended
dates for conpliance and for determ ning FDAU status were

di scussed above.
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The New Par amet ers

Fli ght Control |nput Forces

The paraneter |isted in paragraph (a)(88) is described
as "[a]ll cockpit flight control input forces (contro
wheel , control colum, rudder pedal)." These control input
forces are the center of the NITSB' s recommendati on and
conprise data that the NITSB has stated is critical to a
nmore conpl ete investigation of accidents and incidents
concerning |l oss of control of airplanes.

This paraneter was added in the 1997 anendnment to the
DFDR regul ations, but within the | ast few nonths has becone
a source of disagreenent as to where these forces nust be
measured. The FAA has received inquiries fromthe NISB and
Boei ng concerni ng an acceptabl e neans of recordi ng rudder
pedal forces. These are discussed bel ow.

Actions by Boeing

In 1996, in response to the proposed DFDR upgrade
regul ati ons, Boei ng began to devel op the equi pnrent and
instructions necessary to conply with paragraph (a)(88).

I n designing a rudder pedal force transducer (a specific

type of sensor), Boeing's primary concern was to identify
whet her the input was com ng fromthe forward or the aft

end of the system that is, whether the input was com ng

fromthe cockpit or the rudder assenbly itself.

Boei ng devel oped a transducer that is placed
"mdstreant in the rudder control system This specific

transducer and its |location were driven by the need for the
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equi pnent to be retrofitted or installed (on the assenbly
line) on every design in the Boeing fleet. Boeing's
research indicated that a force transducer placed on the
rudder pedal s thenselves could require significant
structural redesign of existing airplanes. Finally, Boeing
was | ooking for a design and installation that it could
devel op quickly to neet the needs of operators for
conpliance wth the 1997 DFDR regul ations, and that would
require the | east anmount of structural disassenbly to
install.

The first rudder force transducer was designed for the
B- 737 NG series airplanes. Although the NPRM for the
1997 reqgul ations (published in July 1996) drove the initial
design and timng, Boeing realized that whatever design it
settled on would have to work on all of its airplane
nodel s.

Boeing currently has available two service bulletins
addressing the installation of the rudder force transducer
on in-service B-737s. The service bulletin for the
B- 737- 300, -400, and -500 series was released
April 15, 1999; the bulletin for the B-737-600, -700,
and -800 series was rel eased May 20, 1999. The bulletin
for the B-737-100 and -200 series airplanes is in
devel opnment. In md-June 1999, Boeing reported that it had
approxi mately 1,000 rudder transducer retrofit kits
avai l abl e, and that for the tine being, they were being

offered free of charge in order to encourage installation.
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Boeing stated that few kits had been requested at that
tine.

NTSB Opi ni on

The NTSB' s April 1999 recommendation indicated only
that it wanted the control forces recorded, w thout
specifying a neans for doing so. 1In conversations with
NTSB staff in May 1999, it becane evident to the FAA that
the NTSB woul d prefer a systemthat neasured the rudder
input force at the pedal s thensel ves, an addition of
four transducers rather than the one al ready designed by
Boei ng. Subsequent di scussi ons between the FAA and the
NTSB i ndi cated that the Board is of the opinion that only
the installation of four rudder pedal force sensors would
nmeet the intent of its April 16, 1999, reconmmendation to
record rudder input force.

FAA Response

In response to the NTSB s expressed preference, the
FAA requested that Boeing estinmate the amount of tine and
cost involved in placing force sensors on each of the
four rudder pedals of all B-737 airplanes. By letter
dated May 26, 1999, Boeing estinmated that it would take
approximately 18 to 24 nonths to develop a service bulletin
for the installation of four rudder pedal force
transducers. In addition, Boeing estimates that it would
take an additional 6 nonths before retrofit kits to instal

t he transducers woul d be avail abl e.
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Boeing also indicated that it does not currently have
a viable design solution for the four rudder pedal
transducer option that does not involve "major under floor
structural nodification,” that would affect the entire
fleet of B-737 airplanes. |In conversations with
Boeing staff, it was thought that as little as one inch of
cl earance was avail abl e under the rudder pedals, and that
addi tional equipnent installed at that |ocation could
require that one of the floor beans be noved. Boeing was
not imrediately able to indicate the estimted costs of
such a nodification, but the description inplies that the
cost woul d be substantial .

The tinme estimted by Boeing to reengi neer the B-737
for four rudder pedal transducers is well beyond the
installation dates recomended by the NTSB. Moreover, the
fact that the four rudder pedal transducer option m ght
require significant redesign of the airplane structure
suggests that the cost of such a nodification would be
extraordi nary.

In a presentation to the FAA and the NTSB in
May 1999, Boeing indicated that the rudder transducer data,
alone or in conbination wth other flight recorder data,
wll satisfy alnost all of the concerns expressed by the
NTSB for flight control data. The FAA acknow edges t hat
choi ces have to be made when deci di ng what equi pnent is
feasible for installation and the | evel of data that can be

provided by different installations.
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The FAA acknow edges that there is a difference in the
exact nature of the data acquired using Boeing' s approved
singl e transducer system and the NTSB' s preferred
four-pedal sensor retrofit. However, w thout a better
under standing of the increnental benefits the particul ar
data that the four-pedal sensor option would provide and a
better estimate of the tine and cost that would be required
for installation, the FAA cannot deci de which option
provi des the nost overall benefit.

The FAA specifically requests comment on the necessity
and feasibility of instrunenting all four rudder pedals on
B- 737 airplanes with force sensors as a neans of conpliance
wi th paragraph (a)(88). Wile the FAA has found Boeing's
single force transducer to be acceptable for nonitoring
rudder pedal force, it requests conment on whether this
shoul d remai n an accepted neans of conpliance for all B-737
ai rpl anes that have not yet installed the single transducer
or otherw se conplied wth paragraph (a)(88).

If the FAA finds, in light of the comments received,
that the four-pedal sensor retrofit is the only way
avail able to determ ne the source of suspected uncomranded
rudder novenent, and that any increnental increase in cost
and tinme required to acconplish this retrofit wll provide
a justifiable benefit, the FAAw Il propose it as an
alternative for B-737 airplanes that have not otherw se

conplied with paragraph (a)(88) as of Novenber 18, 1999.
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Any proposal would include an analysis of the costs and
benefits of that configuration.

The FAA notes that for the purpose of determ ning an
estimated cost of these proposed regul ations, the data for
t he single Boeing transducer was used for conpliance with
paragraph (a)(88) because it was the only information
avail able. Those estimates are presented in detail in the
regul atory eval uation section of this docunent. The FAA
requests cost data for the four-pedal retrofit, described
above, in order to determ ne whether the increnenta
increase in benefits that woul d be provided by that
configuration are offset by the additional tinme and cost
t hat woul d be needed for conpliance.

Measuring O her Control Forces

Par agraph (a)(88) also requires the neasurenent and
recordation of control wheel and control colum i nput
forces. While these two neasurenents have not received the
| evel of attention focused on rudder pedal forces, the
FAA understands that there are issues of acceptabl e neans
of nmeasuring these forces as well. The FAA specifically
requests comment on the nmeans and costs of neasuring these
control forces under the requirenents proposed in this
r ul emaki ng.

Change to Current Paraneter 88

The NTSB al so recomended that control input forces be
measured nore frequently for B-737 airplanes. This

recomendation is being proposed as a change to the
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sanpling interval that would apply to the B-737 only, and
woul d require that control forces be sanpled tw ce per
second. This requirenent would be added in appendix M
paraneter 88, by neans of a footnote specifying a shorter
interval for B-737 airplanes only. The sanpling interval
for that paranmeter would remai n unchanged for all other
aircraft. Simlarly, the text in the "Remarks" colum for
paraneter 88 would remain applicable to other aircraft, but
woul d not apply to B-737 airplanes.

Yaw Danper St at us

Proposed paragraph (a)(89) would add the recordation
of yaw danper status. The intent of this requirenent is to
record whether the yaw danper is on or off. As described
previously, the yaw danper system noves the rudder
i ndependent of flightcrew input, and has becone a concern
in the continuing occurrence of rudder-related incidents.

Yaw Danper Conmand

Proposed paragraph (a)(90) would add the recordation
of yaw danper command. The intent of this is to record the
anmount of vol tage being received by the yaw danper system
whi ch det erm nes how much rudder novenent is being
commanded. This is an automatic systemthat is not
control |l ed by cockpit comands, except to turn the system
on or off. The flightcrew does not necessarily know what
the systemis doing since the rudder novenent does not feed

back through the rudder pedals.
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St andby Rudder St at us

Proposed paragraph (a)(91) would add the recordation
of standby rudder status. The standby rudder systemis an
alternative source of hydraulic power to the rudder that is
used when primary hydraulic power is lost. The intent of
this requirenent is to record whether the standby rudder
systemswitch is in the on or off position.

Changes to Part 125

The changes proposed for part 121 are al so proposed
for the corresponding sections of part 125. Specifically,
t he changes nmade to 8§ 121. 344 al so would be nmade to
8 125.226. The changes nade to appendix Mto part 121
woul d al so be nade to appendix E to part 125.

One additional change would be made to part 125. The
FAA has determ ned that for purposes of flight data
recordation, there is no difference between a | arge
ai rpl ane operated under part 121 and one operated under

part 125, or operated under part 91 under deviation

authority frompart 125. Accordingly, the FAA has

determ ned that aircraft that are operating under deviation
authority frompart 125 nust still conply with the flight
data recorder requirenents of part 125 for the particul ar
aircraft. This requirenent would apply to all aircraft,
not just the B-737.

This requirenent i s proposed as a new
paragraph 125.3(d), which indicates that no deviation

authority fromthe flight data recorder requirenents woul d
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be granted, and that any previously issued deviation from
the FDR requirenents of part 125 would no | onger be valid.
Section 91.609 also will be anended to reflect this

requi renent.

Any person who operates under deviation authority from
part 125 would be subject to the FDR requirenments of
part 125 applicable to the particular aircraft as of the
date of the final rule adopting these proposed regul ati ons.
For B-737s, conpliance would be required as described in
this proposed rule. For all other aircraft, conpliance
woul d be required as specified in the applicable
subsections of 88§ 125.225 or 125.226. An aircraft subject
to 8 125.226 would have to upgrade its FDR systemto neet
the requirenents of that paragraph by the date specified in
t he applicabl e paragraph of that regul ation.

For persons operating using deviation authority from
part 125, this would be a retrofit requirenent, and no
current holders of letters of deviation would be
"grandfathered.” This NPRM serves as notice to current
hol ders of letters of deviation that their deviation
authority woul d be amended pursuant to paragraph 125.3(Db).

The FAA specifically requests conmments addressi ng why
the flight data recorder requirenents of part 125 should
not be nmade applicable to aircraft operated under deviation
authority. The FAA also specifically requests conments
fromaffected persons operating their aircraft under

devi ation AUTHORITY from part 125 concerning the conpliance
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dat es proposed above.

cannot be net,

| f the proposed conpliance dates

reasons why they cannot be nmet and

acceptable alternatives should be submtted as part of the

comment .
TABLE 1-RULE CHANGES AND CowPLI ANCE DATES
Cur rent Manuf act ure Nunber of 1997 Rul e Number of
Rul e Dat e/ Par anet er s Conpl i ance Par amet er s
5 ) FDAU Status in Required in the Dat e Pr oposed
aragrap 1996 1997 Rul e for B-737s
121. 344(b) | Before 1991/ 18 8/ 1999 through | 26 by 8/2001
no FDAU 8/2001 FDAU necessary
121. 344(b) | Before 1991/ 22 8/ 1999 26 by 8/2000
FDAU t hr ough 8/ 2001
121. 344(c) | Before 1991/ 22 plus any 8/ 2001 26 by 8/2000
FDAU pl us data capabl e
bus
121. 344(d) | After 1991/ 34 plus any 8/ 2001 38 by 8/2000
. capabl e
with FDAU
121. 344(e) | After 2000/ 57 plus any 8/ 2000 61 at
Wi th EDAU capabl e manuf act ure
121. 344(f) | After 2002/ 88 8/ 2002 91 at
Wi th EDAU manuf act ure

Paperwor k Reduction Act
Thi s proposal contains information collection
requi renents. As required by the Paperwork Reduction Act
of 1995 (44 U.S.C. section 3507(d)), the Departnent of
Transportation has submitted the information collection
requi renents associated with this proposal to the Ofice of

Managenent and Budget for its review
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Title: Revisions to Digital Flight Data Recorder
Regul ations for Boeing 737 Airplanes and for Part 125
QOper ati ons.

This notice proposes to anend the regulations to add a
requirenent for all B-737 series airplanes to record
additional flight data paraneters. The additi onal
paraneters to be recorded are not required by the current
regul ati ons and woul d provide the only currently avail abl e
means of gathering information that the FAA and the NTSB
anticipate wll help assess the cause of continuing
incidents that appear to be related to rudder anonmalies on
B-737 airpl anes.

The respondents are all U S. certificate hol ders
operating B-737 airplanes under parts 91, 121, 125,
and 129.

The required information is electronically recorded on
the FDR each tine the airplane begins its takeoff rol
until it has conpleted its landing roll and nust be kept
until the airplane has been operated for 25 hours. The
recorded data are overwitten on a continuing basis and are
only accessed followi ng an accident. This requirenent is a
nom nal addition to a passive information collection
activity and therefore does not contain a measurabl e hour
burden. However, for purposes of the subm ssion to QOVB,

t he FAA has assigned a one hour burden to the request. The

measur abl e burden associated with this NPRMis the cost to
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t he respondents. The breakdown associated with the cost
can be found in the regul atory eval uati on summary bel ow.
The agency is soliciting coments to (1) eval uate
whet her the proposed collection of information is necessary
for the proper performance of the functions of the agency,
i ncl udi ng whether the information will have practi cal
utility; (2) evaluate the accuracy of the agency's estimate
of the burden; (3) enhance the quality, utility, and
clarity of the information to be coll ected,;
and (4) mnimze the burden of the collection of
informati on on those who are to respond, including through
the use of appropriate automated, electronic, nechanical,
or other technol ogical collection techniques or other forns
of information technology (for exanple, permtting
el ectroni ¢ subm ssion of responses).
| ndi vi dual s and organi zati ons may submit comments on
the information collection requirenent by Decenber 20,
1999, to the address listed in the ADDRESSES section of
thi s docunent.
According to the regul ations inplenenting
t he Paperwor k Reduction Act of 1995,
(5 CFR § 1320.8(b)(2)(vi)), an agency may not conduct
or sponsor, and a person is not required to respond to, a
collection of information unless an agency di splays a
current valid OVB control nunber. The OMB control nunber
for this information collection will be published in the

Federal Register after it is approved by the Ofice of
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Managenent and Budget. It should be noted that OVB
approval for the activity described above would be for a
nodi fication of the existing collection of information for
digital flight data recorders under OVB control nunber
2120- 0616.
Conpatibility Wth | CAO St andar ds

In keeping with U.S. obligations under the Convention
on International CGvil Aviation, it is FAA policy to conply
with International Cvil Aviation Oganization (ICAO
St andards and Recommended Practices to the maxi num extent
practicable. The FAA determ ned that there are no
| CAO St andards and Recommended Practices that correspond to
t hese proposed regul ati ons.
Regul at ory Eval uati on

Proposed changes to Federal regulations nmust undergo
several econom c anal yses. First, Executive Order 12866
directs that each Federal agency shall propose or adopt a
regul ation only upon a reasoned determ nation that the
benefits of the intended regulation justify its costs.
Second, the Regulatory Flexibility Act of 1980 requires
agencies to analyze the econom c inpact of regul atory
changes on small entities. Third, the Ofice of Managenent
and Budget directs agencies to assess the effects of
regul atory changes on international trade. Fourth, the
Unf unded Mandates Reform Act of 1995 (Public Law 104-4)
requi res agencies to prepare a witten assessnent of the

costs, benefits, and other effects of proposed or
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final rules that include a Federal nandate likely to result
in the expenditure by State, local, or tribal governnents,
in the aggregate, or by the private sector, of $100 mllion
or nore annually (adjusted for inflation). |In conducting

t hese anal yses, the FAA has determ ned that this proposed
rul emeking: (1) would be a "significant regulatory action”
as defined in Executive Order 12866 or as defined in

DOT' s Regul atory Policies and Procedures; (2) would have a
significant econom c inpact on a substantial nunber of
small entities; (3) would have mninmal effects on
international trade; and (4) would not contain a
significant intergovernnental mandate but would contain a
significant private sector nandate. These anal yses,

contained in the docunent Initial Regulatory Eval uation of

the Revisions to Digital Flight Data Recorder Rules for

Boeing 737 Airplanes and for Part 125 Operations, which has

been placed in the docket, are summari zed as foll ows.

Request for Comments

The FAA requests comments on any and all of its
assunptions, nethodol ogy, and data used in its econonmc
anal yses. The FAA al so requests that commenters provide
supporting data for their comments.

Dat a Sour ces

The principal neans of obtaining data for this
anal ysi s has been di scussions with representatives from
Boei ng, several airlines that operate Boeing 737s,

manuf acturers of FDRs and FDAUs, and repair stations that
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woul d perform FDR systemretrofits. In addition, the Ar
Transport Association surveyed its nenbers and provided the
FAA wi th data concerning potential conpliance costs and
out-of-service tinme that would be associated with the
proposed rule. As may be expected, there were sone
differences in the various estimates. | n choosing anong
these estimates, the FAA has generally sel ected the nedi an
esti mat es.

Affected | ndustries

The FAA has estimated that the proposed rule would
require that 1,306 U. S.-registered B-737s have their
FDR systens retrofitted to record additional flight data
paraneters. It would further require these additional
flight data paraneters to be recorded in an estimted
2,144 newy manufactured U.S.-registered B-737s during the
20 years follow ng the pronul gation of the proposed rule.
Twenty-four U S. air carriers, 3 foreign U S. air carriers,
and 16 non-air carrier private owners currently operate
U S -registered B-737s. The proposed rule would al so
af fect transport category airplanes other than B-737s that
are operating under part 91 on a deviation authority from
part 125. However, as those costs and benefits for this
|atter group were included in the regulatory evaluation for
the FAA's 1997 Digital Flight Data Recorder Rul emaking,
they are not again evaluated in this proposed rule.
Finally, the proposed rule would affect Boeing's future

production B-737s.
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Benefits

The principal benefit fromincreasing the nunber of
flight data paranmeters recorded would be the increased
probability that a future B-737 accident or incident
i nvestigation would uncover a previously unknown cause that
woul d not have been discovered in the absence of these
addi tional paraneters being recorded. The discovery of
this cause, in turn, could lead to corrective actions
(for exanple, an airplane design nodification or changes in
operating procedures) that would help to prevent simlar
accidents. As there have been few B-737 acci dents whose
causes could not be determ ned (two such accidents in about
92 mllion B-737 flight hours), the FAA has evaluated the
benefits and costs of the proposed rule over a 20-year tine
peri od.

In order to quantify the potential benefits of a
prevented B-737 accident, the FAA has used the foll ow ng
values: $2.7 mllion for each prevented fatality and an
average of 96 passengers and crew on a B-737, for a
resulting total of $259.2 mllion per airplane; $20 mllion
for a destroyed B-737; $5 million for ancillary damage to
ground structures; and $31 mllion for the resultant
government and industry accident investigation. Thus, the
average potential benefit frompreventing a B-737 in-flight
acci dent woul d be about $315.2 mllion.

Conpl i ance Costs

Sunmary
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B- 737 operators would incur nearly all of the costs
i nposed by the proposed rule. These costs would be
conprised of both one-tine first-year costs and recurring
annual costs. As described in the foll ow ng paragraphs,
the FAA has estimated that the present value of the total
costs of conpliance with the proposed rul e woul d be about
$205.3 mllion. O that expenditure, about $158.6 mllion
woul d be first-year costs to retrofit the current
B-737 fleet that would be spent by August 20, 2001. The
present value of the increased costs of manufacturing
future B-737s over the next 20 years woul d be about
$40.4 mllion and the present value of the increased annual
costs of additional fuel and mai ntenance of B-737s during
t he next 20 years would be $6.3 mllion.

As previously discussed, the FAA revised the flight
data recorder rules for many airplanes, including B-737s,
in 1997. In the Final Regulatory Evaluation for that final
rule, the FAA estimated at that tine that the present val ue
in 1997 of the costs to conply with those revision was
about $48 million (which is equivalent to $58.8 mllion in
year 2000 present value terns) for B-737 airplane operators

and Boeing.’

! The present value of the total conpliance costs for all airplanes affected by

the 1997 revisions was estimated to be about $316.3 mllion (about
$387.5 million in year 2000 present value terms).
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Consequent |y,

if those revisions and this proposed

rule are viewed as two parts of one rul emaki ng extended

over tine,

t he over al

the FAA has estimated that the present val ue of

conpliance costs with these two parts woul d be

about $264.1 mllion for the B-737 operators and for

Boei ng.

The per-airplane retrofitting costs for only this

proposed rule are summarized in Table 2 by B-737 series and

by type of FDR system

As can be seen,

ai rpl ane costs can vary w dely;

t he i ndi vi dual

t he reasons underlying

these differences are discussed in the foll ow ng

par agr aphs.

TABLE 2—PER- Al RPLANE CowPLI ANCE CosT By 737 SER ES AND FDR SYSTEM

EQUI PNENT | OUT- OF- | OUT- OF- SERVI CE
737 SERIES | AND LABOR | SERVI CE LOST NET LEQQNRE¥I§E§éﬁﬁé
COSTS DAYS REVENUE
200 $160, 200- 4-7 $250- 800 $160, 450-
176, 400 177, 200
200- $160, 200- | 4-7 $4, 900- 8, 600 $165, 100-
Advanced 176, 400 185, 000
(No FDAU)
200- $68, 800- 2-4 $2, 450- 4, 900 | $71, 250- 94, 900
Advanced 90, 000
( FDAU)
300 (No | $175,200- | 6-9 | $20, 375- 30, 550 $195, 575-
FDAU) 191, 400 221, 950
300 (FDAU) | $35, 100- 2-4 | $6, 800-21, 550 | $41, 900- 111, 550
90, 000
400 (No $160, 200- 6-9 $17, 350- 30, 350 $177, 550-
FDAU) 176, 400 206, 750
400 (FDAU) | $35, 100- 2-4 | $8, 675-25, 250 | $43, 775- 115, 250
90, 000
500 (No | $175,200- | 6-9 | $20, 150- 30, 200 $195, 350-
FDAU) 191, 400 221, 600
500 ( FDAU) $35, 100- 2-4 $6, 700- 19, 100 | $41, 800-109, 100
90, 000
600 $35, 100 2-4 | $15, 375- 30, 750 | $50, 475- 65, 850
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700 $35, 100 2-4 $17, 350- 34, 675 | $52, 450-69, 775
800 $35, 100 2-4 $20, 800-41, 575 | $55, 900- 76, 675
900 $35, 100 2-4 $21, 950- 43,875 | $57, 050-78, 975

If the 1997 flight data recorder revisions and this
proposed rule are viewed as two parts of one rul emaking
ext ended over tine, then the per B-737 conpliance costs
associated with the previous revisions need to be included.
However, that Regul atory Evaluation did not disaggregate
the conpliance costs for individual B-737 series. As a
result, the FAA has calculated in the Initial Regulatory
Eval uation for this proposed rule that the per B-737
conpliance costs associated with the 1997 revi sions would
be about $45, 000.

One-tinme Conpliance Costs to Retrofit B-737s

Types of One-time Conpliance Costs

The one-tine first-year costs to retrofit B-737s woul d
be (1) the tine to engineer new designs for the retrofitted
FDR systens; (2) the equi pnment and | abor costs to retrofit
the FDR systens; and (3) the | ost net revenue while the
airplanes are out of service for a retrofit.
Time to Engineer New Designs for the Retrofitted
FDR Syst ens

There are two general types of engineering design
costs associated with the proposed rule. The first type is
the manufacturer's or airline's engineering tine required
to design the FDR systemincluding the parts (that is,
the FDR and the FDAU) to be used in a retrofitted

B- 737 FDR system The second type is the engineering tine
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required for the airline or repair station to obtain an
FAA Suppl emental Type Certificate (STC)/Parts Mnufacturing
Approval (PMA) for the revised FDR system

Wth respect to the FDR manufacturers' engineering
costs, industry has reported that the increased nunber of
recorded flight data paraneters would require that a solid
state FDR (installed to conply with the 1997 DFDR
regul ations) with a nenory capacity of 64 words per second
(wps) would need to be increased to 128 wps. This increase
woul d involve a software change that would require FAA
approval. The FAA has estimated that these one-tine FDR
engi neering costs woul d be about $5,000 per airline per
B- 737 series. The FAA has further estimated that about
40 of these FDR approvals would be required, for a total
one-time engi neering cost of about $200,000 for the
upgr aded FDRs.

Al t hough the proposed rule would not specifically
mandate a FDAU in every B-737, airline and repair station
avi oni cs engi neers were unani mous in stating that
retrofitting an airplane with a FDAU woul d be | ess
expensive than retrofitting it wwth a second FDR system
(and coordinating it with the first FDR system) to record
the additional flight data paraneters. Consequently, the
FAA has assuned that an owner of a B-737 that does not have
a FDAU woul d have the FDAU retrofitted in order to keep the
ai rplane in service. Unlike upgrading FDR nenory,

installing a FDAU woul d be a substantial nodification to
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the airplane and a FDAU manufacturer has estimated that
obt ai ni ng FAA approval to integrate its FDAU in an

FDR system woul d t ake between 16 and 26 weeks and woul d
cost about $200,000 for each airline B-737 series/FDAU
conbi nati on. However, the FAA has determ ned that after
about five such approvals, a manufacturer could use
comonal ity denonstrations to reduce this estinmated tine to
between 8 and 12 weeks and reduce the estimated cost to
about $25,000. It should be noted that several of these
applications can be submtted at one tinme and the applicant
woul d not wait for one airline' s FDAU approval before
submtting the next airline's FDAU for approval. The FAA
has estimated that about 40 of these FDAU approval s woul d
be required, for a total one-tine engineering cost of about
$2.75 mllion for the FDAU approval s.

Wth respect to airline or repair station engi neering
tinme to obtain an FDR system STC, its engi neering staff
woul d need to redesign the entire FDR system ground test
it, flight test it, and submt the drawi ngs and data to the
FAA. Airlines have reported that it woul d take anywhere
from3 nonths to 1 year to conplete the entire
engi neeri ng/ FAA approval process. However, the FAAis
concerned that the higher estimates may reflect the worst
case. Based on airline reports, the FAA has determ ned
that 4 nonths woul d be the average anmount of tine needed
for the entire process. The FAA also has estimted that

three industry engi neers would work full tinme on each STC
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approval. The FAA has used an engi neer hourly conpensation
rate of $100, which includes salary and fringe benefits
plus a markup for the hours spent by supervisors,
managenent, legal, etc. Thus, the FAA has estimted that
each STC application would cost about $200,000. The FAA
has further estimated that about 32 of these STC
applications would be nmade. Thus, the FAA has esti mated
that the one-tine engineering cost for the FDR system STC
applications would be about $6.4 mllion.

Thus, the FAA has estimated that the total
one-time engi neering costs for obtaining FAA-approved
equi prent and STCs woul d be about $9.15 million and woul d
t ake about 5 nonths.

Equi prrent and Labor Costs to Retrofit FDR Systens

The cost of an individual FDR systemretrofit wll
depend on existing equi pnment and the nunber of flight data
paranmeters currently recorded on any one airplane. In
general, the FDR system conponents that woul d be affected
by the proposed rule would be the FDR, FDAU, sensors,
and w ring.

As noted earlier, the FAA has relied upon industry
estimates for the FDR system equi pnent costs and for the
anount of |abor tinme to conplete these retrofits. However,
t he FAA has not used the actual industry |abor rates.
| nstead, the FAA has devel oped an airpl ane mechani c hourly
conpensation rate of $75, which includes salary and fringe

benefits plus an adjustnment for the otherw se unaccounted
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hours spent by engi neers, supervisors, nanagenent, etc.,
during an FDR systemretrofit.

Wth respect to the FDRs, the FAA has estimated that
156 B-737s would have their FDRs repl aced whereas the
remai ning 1,150 B-737s would have their FDRs upgraded with
addi tional nenory. The FAA has determ ned that a new FDR
woul d cost about $25,000; upgrading the nmenory of an ol der
FDR that records 18 flight data paraneters woul d cost about
$10, 000; upgrading the nenory of an ol der FDR that records
22 flight data parameters woul d cost about $5,000; and
upgradi ng the nmenory of a newer FDR that records nore than
22 parameters would cost about $1,900. Although al
FDR systens have an FDR, it would take nore | abor tinme to
install a new recorder than to upgrade an FDR s nenory
because the fornmer action would involve nore FDR system
testing and verifications than would the latter.

Consequently, the FAA has estimated that upgrading to
a new recorder would require 32 | abor hours to renove the
old recorder and to install and to test the new recorder.
However, upgrading an FDR woul d require 16 | abor because
| ess testing of the FDR system woul d be needed. Thus, the
FAA has estimated that the present val ue of the equi pnent
cost for replaced or upgraded FDRs woul d be about
$17.2 million

Wth respect to the FDAUs, the FAA has estimated that
a FDAU woul d need to be retrofitted into 496 B-737s,
whereas the existing FDAUs in 810 B-737s woul d need to be
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reprogrammed. In this case, "FDAU reprogranm ng" woul d
i nvol ve both hardware nodifications and software revisions.
Retrofitting a B-737 wwth a FDAU woul d necessitate a
conplete rerouting of the FDR systemw ring because the
recorder itself (where the wires fornerly termnated) is
| ocated in the back of the airplane, while the FDAU woul d
be located in the front of the airplane. Thus, the wiring
woul d now run fromthe sensors to the FDAU and then back to
the recorder. The FAA has determ ned that a new FDAU woul d
cost about $50, 000 while reprogranm ng an exi sting FDAU
woul d cost about $10,000. Relying primarily on estinmates
provided by airlines that have retrofitted FDAUs into their
B-737s, the FAA has estinmated that this retrofitting would
t ake about 200 | abor hours, which includes the associ ated
| abor hours to rewire the existing FDR system The FAA
al so has estimated that the |abor hours to renove, ship to
the manufacturer, reinstall, and test a reprogramred FDAU
woul d take 48 hours for an ol der FDAU and about 40 hours
for a newer FDAU. On that basis, the FAA has estimted
that the present val ue of the FDAU equi pnent and associ at ed
| abor costs woul d be about $37.6 million.
Wth respect to the additional sensors and wiring, the
FAA has divided the equi pment and | abor costs into
two conponents: (1) the equi pnent and | abor costs to add
flight data paraneters (a)(19) through (a)(22); and (2) the
equi pnment and | abor costs to add the proposed new flight

data paraneters (a)(89) through (a)(91) and to add fli ght
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data paraneters found in (a)(88) with the proposed
i ncreased sanpling rates.

The FAA estimates of the costs of sensors and wring
to add paraneters (a)(19) through (a)(22) is based on
i ndustry sources that have reported that the sensors to
supply the additional flight data paraneters to be recorded
by the FDR generally cost between $200 and $2, 000 each.
These additional sensors would also require the addition of
wiring to transmt their inputs to the FDAU. The FAA has
estimated that the total cost of the sensors and wiring for
a B-737 FDR systemto add paraneters (a)(19)

t hrough (a)(22) woul d be about $20, 000.

The FAA has primarily used the estimted | abor hours
supplied by airlines that have retrofitted flight data
paranmeters (a)(19) through (a)(22) in their B-737s to
estimate these costs. On that basis, the FAA has estimted
that, in addition to the 200 | abor hours associated with
the FDAU rewiring, rewiring the sensors and wiring for
flight data paranmeters (a)(19) through (a)(22) woul d take
200 | abor hours for a B-737-200, an Advanced B-737-200, or
a B-737-400 and 400 | abor hours for a B-737-300 or a
B- 737-500. Thus, the labor costs of adding flight data
paraneters (a)(19) through (a)(22) would be about
$15, 000 for a B-737-200, an Advanced B-737-200, or a
B- 737-400, while it would be about $30,000 for a
B-737-300 or a B-737-500.
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Thus, the FAA has estimated that the equi pnment and
| abor costs of adding flight data paranmeters (a)(19)
t hrough (a)(22) woul d be about $35,000 for a B-737-200,
an Advanced B-737-200, or a B-737-400 while it would cost
about $50,000 for a B-737-300 or a B-737-500.

The primary difficulty in estimating the potenti al
| abor hours to retrofit proposed flight data paraneters
(a)(89) through (a)(91) is that these flight data
paraneters have not previously been recorded in any B-737.
As a result, no engineering analysis has been conpl eted
that can serve as an experienced basis for an estinate.

Consequently, the FAA has adopted sone prelimnary industry

estimates that it would cost about $22,000 for the
additional sensors and wiring to retrofit flight data
paraneters (a)(88) at a higher sanpling rate and flight
data paraneters (a)(89) through (a)(91) in a B-737 FDR
systemthat now records at least 22 flight data paraneters.
In addition, the FAA has estimated that this retrofit would
i nvol ve about 360 | abor hours. On that basis, the FAA has
estimated that these | abor costs would be about $27, 000 per
ai r pl ane.

Thus, the FAA has estimated that the per-airplane
equi prent and | abor costs of adding flight data
paraneter (a)(88) at a higher sanpling rate and
paraneters (a)(89) through (a)(91) to a B-737 currently

recording 22 flight data paranmeters woul d be about $49, 000.
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Finally, the FAA has adopted sone prelimnary industry

estimates that it would cost about $12,000 for the
addi tional sensors and wiring to retrofit flight data
paraneter (a)(88) at a higher sanpling rate and flight data
paraneters (a)(89) through (a)(91) in a B-737 FDR system
that now records 88 flight data parameters. 1In addition
the FAA has estimated that this retrofit would involve
about 160 | abor hours. On that basis, the FAA has
estinmated that these | abor costs woul d be about
$12, 000 per airpl ane.

Thus, the FAA has estimated that the per-airplane
equi prent and | abor costs of adding flight data
paraneter (a)(88) at a higher sanpling rate and
paraneters (a)(89) through (a)(91) to a B-737 currently
recording 88 flight data paranmeters woul d be about $24, 000.

Therefore, the FAA has estimated that retrofitting
each B-737's sensors and wiring would cost about $84, 000
and take about 560 |abor hours for a B-737-200 or a
B- 737-400 wi thout a FDAU; about $100, 000 and take about
760 | abor hours for a B-737-300 and B-737-500 wi thout a
FDAU;, about $49, 000 and take about 360 | abor hours for an
ol der B-737 airplane with a FDAU;, and about $24, 000 and
t ake about 160 | abor hours for a newer B-737 airplane.

As a result, the FAA has estimated that the present
val ue over the next 18 nonths of the total sensor and
wWiring costs to retrofit all B-737 FDR systens woul d be

about $69 mllion.
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Net Revenue Loss from Qut-of-Service Tine

The proposed rule would, effectively, require a B-737
to be taken out of service due to the high nunber of |abor
hours for an FDR systemretrofit and the fact that only a
few nmechanics can work on the airplane's FDR system
si mul t aneousl y because of the limted physical work space.
An out -of -service airplane does not generate net revenue
and the longer the airplane is out of service, the greater
the airline's net revenue |l oss. However, if aretrofit
were conpleted while the B-737 is undergoing a regularly
schedul ed mai nt enance check, only the net revenue |ost from

any additional out-of-service tine could be considered a

cost of the proposed rule. For exanple, if an FDR system
retrofit would take 6 days and the B-737 is scheduled for a
3-day mai ntenance check, only the | ost net revenue fromthe
additional 3 out-of-service days would be a cost of the
proposed rule. Thus, the |lost net revenue due to an
FDR systemretrofit of a given duration depends upon
whet her the retrofit is performed during a regularly
schedul ed mai nt enance check or whether the airplane nust be
taken out of service solely to performthe retrofit.

The FAA has estimated that retrofitting a B-737 with a
FDAU and addi ng flight data paranmeters (a)(19)
through (a)(22) would require 3 days out-of-service tinme
for a B-737-200, an Advanced B-737-200, or a B-737-400
while it would require 5 days out-of-service tinme for

a B-737-300 or a B-737-500. Based on a prelimnary
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i ndustry estimate, the FAA has also estimated that, for
B-737s that currently record at least 22 flight data
paranet ers, addi ng proposed paraneters (a)(89)
through (a)(91) and flight data paranmeter (a)(88) with the
proposed i ncreased sanpling rates, would require 4 days
out-of-service time. The FAA has further estimated that a
B- 737 adding flight data paranmeters ((a)(19)
through (a)(22) and (a)(88) through (a)(91)) would require
7 days out-of-service time if retrofitting a B-737-200, a
B- 737- 200 Advanced, or a B-737-400. It would require
9 days out-of-service tinme if retrofitting a B-737-300 or a
B-737-500. If the retrofit were to be conpleted during a
3-day mai nt enance check, the FAA has estimted that the
incremental out-of-service tinmes due to the retrofit would
be 2 days for a B-737 that has a FDAU, 4 days for
a B-737-200 that does not have a FDAU, and 6 days for
a B-737-300 or -500 that does not have a FDAU. |If the
retrofit were to be conpleted during a 14-day or a 21-day
maj or mai ntenance check, the FAA has determ ned that the
retrofit would create no increnental out-of-service tine.
The FAA has assuned that one 3-day nai ntenance check
will occur every 18 nonths for each B-737 and that a major
14-day or 21-day mai ntenance check will occur every
5 years. As detailed in the Initial Regulatory Eval uation,
t he FAA has devel oped a probability distribution of the
nunber of these B-737s by series and airplane age that

woul d have had a schedul ed 3-day or 14-day nmi ntenance
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check between the estimated final rule effective date and
the various conpliance dates. On that basis, the FAA
estimated the various nunbers of out-of-service days for
t hese airpl anes.

In calculating the |ost net revenue due to
out-of -service tinme, the FAA has taken the approach that
an airplane is a piece of capital equipnent for which the
average net revenue woul d equal the average price of the
airplane multiplied by the average annual risk-free
productive rate of return of capital. Using OVWB' s nandated
7 percent average annual risk-free productive rate of
return on capital, the FAA has cal cul ated that the average
out -of -service | ost net revenue per day ranges from about
$400 to about $10,500 per B-737, dependi ng upon the series
and its average age. Thus, the FAA has estimted that the
present value of the total out-of-service |ost net revenue
due to retrofitting the B-737 FDR systens woul d be about
$25.2 mllion.
Total One-Tine FDR System Retrofitting Costs

In summary, the FAA has estimated that the present
val ue of the total one-tinme conpliance costs to retrofit
all B-737 FDR systens by the proposed conpliance dates
woul d be about $155 million.

Annual Costs Resulting fromRetrofitting B-737 FDR Systens

The proposed rule al so woul d generat e annual
conpliance costs from (1) the additional airplane weight

fromthe retrofitted FDR system equi pnent and wi ri ng;
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and (2) additional nmaintenance costs annually to validate
t he FDAU.

The FAA has estimated that the proposed rule would add
about 40 pounds to a B-737 without a FDAU currently
recording 18 flight data paraneters and about 10 pounds to
a B-737 currently recording at least 22 flight data
paraneters. In calculating the estimated additional fuel
cost, the FAA has assuned a per-airplane average of
2,800 flight hours per year, a price of $0.61 per gallon of
aviation fuel, and 0.23 additional gallons consunmed per
addi ti onal pound per flight hour, resulting in per-airplane
annual costs of about $400 for a B-737 that woul d add
40 pounds and about $100 for a B-737 that woul d add
10 pounds. On that basis, the FAA has estimted that the
present value of the increased fuel consunption over the
next 20 years woul d be about $3.6 million dollars.

The FAA has further estimated that annual validation
of a FDAU woul d cost about $750. This increnental
conpliance cost would be incurred only for B-737s
retrofitted with FDAUs because the operators of the other
B- 737s have elected to install this equipnent and,
therefore, the validation cost would not be attributed to
this proposed rule. Based on the nunber of B-737s that
woul d have had FDAUs retrofitted and their expected
retirement rates over the 20-year tine period, the FAA has

cal cul ated that the present value of this annual FDAU
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val i dati on over the next 20 years woul d be about
$2.7 mllion.

Thus, the FAA has estimated that the present val ue of
t he annual conpliance costs over the next 20 years woul d be
about $6.3 mllion.

Conpl i ance Costs for Future Manufactured B-737

Installing additional proposed flight data
paraneters (a)(89) through (a)(91) would al so i npose
conpliance costs upon all future manufactured B-737s
because, absent the proposed rule, those airplanes would
not have been manufactured to record those paraneters.
However, new y nmanufactured B-737s are capable of recording
all of the additional flight data paraneters with the
exception of the standby rudder on/off discrete
(paranmeter (a)(91)) and the increase in recording rates of
all force information fromonce per second to tw ce per
second (paraneter (a)(88)). As a result, the proposed rule
woul d i npose production costs for additional wring,
sensors, and testing as well as a cost to install an
upgraded FDR system There would be no additional costs to
upgrade the FDAU because the units currently installed in
production are capabl e of processing these additional
flight data paranmeters. The FAA has estimated that the
additional wring and testing for production wuld cost
about $25,000, a midstreamrudder force transducer would
cost about $12,000, and the FDR upgrade woul d cost about

$1,900, for a total of $38,900 per future manufactured
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B- 737 beginning in the year 2001. On that basis, the FAA
has cal cul ated that the present val ue of the additional
costs for the approximately 2,144 U.S.-registered B-737s to
be manufactured during the next 20 years woul d be about
$40.4 mllion.

Potential Net Revenue Losses Currently Unquantifiable

The FAA's analysis of the net revenue | osses for an
out - of -servi ce airplane, although appropriate for the
i ndividual airplanes within an airline's system nay not
capture all of the potential |ost revenue when the entire
system nust conply within a short period of tinme. 1In
recognition of this potential analytical shortcom ng, the
FAA had queried airlines concerning the potential system
i npacts. However, the FAA has also realized that much of
the informati on needed to performa nore conplete airline
systemanalysis is proprietary and airlines are extrenely
reluctant to provide it for fear of the data being
i nappropriately or inadvertently dissem nated to
conpetitors. Nevertheless, follow ng discussions with the
aviation industry, the FAA believes that there are two
areas of potential econom c inpact that nay need additi onal
i nvestigation, but for which the FAA does not have adequate
i nformation.

The first area is that the FAA anal ysis has assuned
that the tine to obtain the FAA approvals and the STC woul d
not significantly affect the airlines' abilities to neet

the conpliance dates. However, there is a possibility that
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several of the airlines or repair stations would not be
able to obtain the requisite FAA approvals to be able to
conplete these retrofits (particularly those for the
proposed new flight data paraneters (a)(89)

through (a)(91)) in the tinme between the pronul gation of
the final rule and the August 18, 2000, or even the
August 20, 2001, conpliance date. If, in fact, airline
mai nt enance and repair facilities would be overwhelmed with
idle B-737s that cannot return to service until they have
been retrofitted, then the FAA may have significantly
underesti mated the actual out-of-service tines.

The second area is that the FAA does not have an
appropriate nodel to determ ne the inpact on the nunber of
avai l able flights when, for 18 nonths, |arge nunbers of
ai rpl anes woul d be taken out of service for several days.
For exanple, there is the possibility that air trave
service in certain markets woul d be disrupted, fares woul d
i ncrease, load factors would increase and flights would
becone nore crowded, sonme passengers woul d choose not to
fly, some passengers would be unable to obtain flights at
the tines and dates they are accustoned to flying, flight
del ays due to weat her or nechani cal problens would be
| onger because there would be fewer airplanes available to
fill in, etc.

In order to attenpt to devel op sone estimates of the
econom ¢ i npacts of these econom c effects that have not

been quantified, the FAA specifically requests comments and
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supporting data on the magnitude of these potenti al
effects, including any presunptions applicable to an
i ndi vi dual operator or the industry as a whol e.

Benefit-Cost Conparison of the Proposed Rul e

In conparing the estimated benefits and costs, the FAA
has determned that if the proposed rule would prevent
one accident during the first 6 years after it would be
pronul gated, the benefits would be greater than the costs.
However, there is uncertainty about this estinmate because
it depends on whether the future is adequately nodel ed by
past events and the amount of the currently unquantifiable
net revenue |losses. As a result, the FAA has determ ned
that it is in general agreenment with the NTSB
recommendations that this information is needed.

Alternatives to the Proposed Rul e

The FAA has determined that its responsibilities under
the Regul atory Flexibility Act and the Unfunded Mandates
Act require an analysis of alternatives to the proposed
rule for each purpose. Rather than repeating the
alternatives in each of those two sections, they are |isted
in this separate section for reference.

The FAA has evaluated three alternatives to the
proposed rule. In fornulating the alternatives, the FAA
focused on its responsibility for aviation safety and its
particul ar obligation under 49 U S. C. 44717 to ensure the
continuing airworthiness of airplanes. As a result, the

three evaluated alternatives to the proposed rule differ
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only with respect to the dates of conpliance - not on the
content of the proposed rule.

Alternative 1: Require all B-737s that currently have

FDAUs (not just those B-737s that had a FDAU installed
prior to July 16, 1996) to record all of the proposed
flight data paranmeters by August 18, 2000, rather than by
August 20, 2001. This would shorten the conpliance date
for an estimated 197 B-737s by one year. Alternative 1
woul d i ncrease conpliance costs not because the actual
retrofitting costs woul d change but because the | ost net
revenue fromout-of-service tinme would be greater for sone
ai rplanes. A shorter conpliance tinme increases the

i kelihood that the retrofit would be done as a speci al
project and not as part of a regularly schedul ed

mai nt enance check. On that basis, the FAA has estinmated
that Alternative 1 would increase first-year conpliance
costs by $2.4 nmillion above those costs associated with the
proposed rule. However, this alternative could be

consi derably nore expensive than the proposed rul e,
particularly if the idle airplane and scheduling costs that
the FAA could not quantify are substantial. |In that case,
the shorter the conpliance period, the greater the idle

ai rpl ane costs and scheduling costs. As a result, in
conparison to Alternative 1, the proposed rule would offer
considerably nore relief to the airlines than is evidenced

by the quantified difference between them
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Alternative 1 would not significantly increase the
estimated quantitative benefits because the probability of
one of these 197 airplanes having an acci dent whose
probabl e cause woul d not have been determned within a
one-year tinefrane is renote. As a result, the FAA has
determ ned that a commensurate increased |evel of benefits
woul d not match the increased cost of this Alternative 1.

Al ternative 2: Delay the conpliance date for al

B-737s to August 20, 2001. This would extend the
conpliance date by one year for about 292 airplanes. The
FAA has determined that Alternative 2 could reduce
conpliance costs by about $7.3 million. This alternative
woul d provide all B-737 operators with greater scheduling
flexibility in determ ning when to have the airplane
retrofitted. A greater nunber of these operators would be
able to delay conpliance until a regularly schedul ed
mai nt enance check and, thereby, reduce the | ost revenue
fromout-of-service tinme. However, the FAA nust al so note
that the converse to the effect described under
Alternative 1 would be a factor. Again, the greater the
unquantified costs, the greater the reduction in costs
associ ated with del aying conpliance dates. As
Alternative 2 would allow greater flexibility than the
proposed rule, the estimted conpliance cost reduction from
Alternative 2 could be substantially underestimated.
However, Alternative 2 could reduce the expected

guantitative benefits. There is a probability that one of
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t hese 292 airplanes could have an accident or an incident
whose cause woul d have been di scovered only if the
additional flight data paraneters had been recorded. In
light of the fact that the NTSB has recommended the
August 18, 2000, conpliance date, the FAA has decided to
nmeet the majority of the NITSB reconmendati ons and not
propose a | ater conpliance date for all B-737s.

Alternative 3: Delay the proposed conpliance date for

every B-737 until either its next schedul ed major (4 days
or nore) mai ntenance check or by August 18, 2004.

Al ternative 3 would give an operator its maxi mum
retrofitting scheduling flexibility. As the FAA has
determ ned that nearly every B-737 wll have at |east

one schedul ed maj or mai ntenance check within any

5-year tinme period, Alternative 3 would allow the operator
to performthe retrofit during a schedul ed maj or

mai nt enance check, which would elim nate the additional
out-of -service tinme and, hence, the potential |ost net
revenue from conpliance with the proposed rule. In
addition, Alternative 3 would spread the cost of the
retrofits over a 5-year tinme period. By doing so, the
present val ue of the conpliance cost fromAlternative 3
woul d be about $172.8 nmillion, which woul d be about

$32.6 mllion | ess than the conpliance cost of the proposed
rule. Further, the FAAreiterates that the greater the
unquantified costs, the greater the reduction in costs

associ ated with del aying conpliance dates. As
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Alternative 3 would allow greater flexibility than the
proposed rule, the estimted conpliance cost reduction
associated wwth Alternative 3 could be substantially
under est i mat ed.

Al ternative 3 would reduce the expected quantitative
benefits because it would reduce the nunber of flight hours
that the B-737 fleet would have recorded the additional
flight data paranmeters by about 6.6 mllion flight hours
during those 4.5 years. Further, it would reduce the
cunul ative probability that the additional recorded flight
data paranmeters from an accident or incident involving a
B- 737 could provide information that would result in
preventive regulatory or industry action. Consequently,
since the FAA agrees with the NTSB recommendation that this
information is inportant, the FAA has not proposed the
del ayed conpliance date presented in Alternative 3.

Thus, in conparison to the one higher cost alternative
and the two | ower cost alternatives evaluated by the FAA
the FAA has determ ned that the proposed rule would be the
best nethod to address this safety issue.

Regul atory Flexibility Determ nation

The Regul atory Flexibility Act of 1980 establishes
"as a principle of regulatory issuance that agencies shal
endeavor, consistent with the objective of the rule and of
applicable statutes, to fit regulatory and infornmational
requirenents to the scale of the business, organizations,

and governnental jurisdictions subject to regulation.”™ To
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achieve that principle, the Act requires agencies to
solicit and consider flexible regulatory proposals and to
explain the rationale for their actions. The Act covers a
wi de range of small entities, including small businesses,
not-for-profit organizations, and small governnent al
jurisdictions.

Agenci es nust performa review to determ ne whether a

proposed or final rule will have a significant economc
i npact on a substantial nunber of small entities. |If the
agency determnes that it will, the agency nust prepare a

Regul atory Flexibility Analysis (RFA) as described in
t he Act.

However, if an agency determ nes that a proposed or
final rule is not expected to have a significant economc
i npact on a substantial nunber of small entities,
section 605(b) of the Act provides that the head of the
agency may so certify, and an RFA is not required. The
certification nust include a statenent providing the
factual basis for this determ nation, and the reasoning
shoul d be cl ear.

Recently, the O fice of Advocacy of the Snall
Busi ness Adm ni stration (SBA) published new gui dance for
Federal agencies in responding to the requirenents of the
Regul atory Flexibility Act. Application of that guidance
to the proposed rule indicates that it could have a
significant econom c inpact on a substantial nunber of

small airlines. Accordingly, a conplete initial regul atory
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flexibility anal ysis was conducted for the proposed rule
and is summari zed as foll ows:

Reasons Wiy the FAA is Considering the Proposed Rul e

The flight data being recorded have not been
sufficiently conprehensive to determ ne the causes of
several B-737 accidents and incidents. As a result, the
FAA and the aviation industry have been unable to devel op
specific actions that may prevent simlar future
B- 737 acci dents and incidents.

The Objectives and Legal Basis for the Proposed Rul e

The objective of the proposed rule is to require the
B-737 fleet to record additional flight data paraneters
that nmay hel p determ ne the cause(s) of a B-737 accident,
and, thereby allow the devel opnment of regulatory and
i ndustry actions that could prevent simlar future
accidents. The legal basis for the proposed rule is
49 U.S.C. 44901 et seq. As a matter of policy, the FAA
must, as its highest priority (49 U S. C 40101 (d)),
mai nt ai n and enhance safety and security in air commerce.

All Rel evant Federal Rules that May Duplicate, Overlap, or

Conflict with the Proposed Rul e

The FAA is unaware of any federal rules that would
duplicate, overlap, or conflict with the proposed rule.

A Description and an Estinmate of the Nunber of Snall

Entities To Which the Proposal Wuld Apply
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The proposed rule would apply to the operators of al
U S. -registered B-737 airplanes operated under part 91,
part 121, part 125, or under part 129.

Nearly all of the 16 operators flying B-737s under
part 91 (under deviation authority frompart 125) use the
ai rplane as an ancillary part of their primary business
(for exanple, oil, autonobile manufacturing, etc.). As a
result, these operators are distributed across a spectrum
of Standard Industrial Cassification (SIC) codes, and, as
listed in the Initial Regulatory Evaluation, few are small
busi nesses.

The FAA has determ ned that the 3 non-U. S. operators
of U S -registered B-737s operating under part 129 are not
smal |l entities.

However, as shown in Table 2, based on a SBA
definition that a small airline has fewer than 1,500
enpl oyees, the FAA has determned that 14 snmall airlines
(assum ng Accessair is a small airline and noting that
Metrojet is owned by USAI rways) operating under part 121
woul d be affected by the proposed rule. The nunber of
affected B-737s reported in Table 3 is an FAA estimte of

t he nunber of those airplanes by airline on August 2000.
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TABLE 3—AFFECTED Al RLI NES

By NuvMBER OF B- 737s

OPERATI NG
NO NET PROFI T
OPERATCR NO B-737 | evpLovees | . REVENUES (in $millions)
(in $mllions)
Sout hwest 322 19, 933 3, 438. 762 413. 602
USAI r ways 205 43, 100 8, 556. 000 965. 182
Uni t ed 190 76, 000 17,472. 106 774.128
Cont i nent al 185 40, 700 7, 155. 384 389. 816
Del ta 90 58, 097 14, 584. 906 1, 073. 535
Anerica West 70 10, 013 1, 962. 480 104. 350
Al aska 50 10, 137 1, 553. 158 106. 162
Al oha 20 2, 365 231. 141 6.278
Frontier 19 440 174.713 (3.308)
Met r oj et 15
W nai r 12 52 4.939 (1.150)
Vanguar d 10 480 97. 755 (7.460)
Airtran 9 600 (6.985)
East wi nd 6 800 22.641 (8.684)
Pro Air 6 110 11. 247 (18. 849)
Accessair 3
Pace 3 20 4.914 0. 256
Casi no Express 2 102 15. 692 (2.676)
Ryan Int. 2 575 138. 769
Aneri can 1 111, 300 16, 394. 548 1, 097. 339
Lorair 1 23
Nations Air 1 154 6. 724 0. 299
North Anerican 1 127 61. 473 1.434
Sierra Pacific 1 35 6. 650 0.631

TOTAL

The Projected Reporting, Recordkeeping, and O her

Conpl i ance Requirenents of the Proposed Rul e

Exi sting 14 CFR part 43,

t he content,

preventive mai ntenance,

in part,

al ready prescribes

form and disposition of maintenance,

rebuil ding, and alteration records

for any aircraft having a U S. airworthiness certificate or

any foreign-registered aircraft used in common carriage

under

part 121.

There woul d be one-tinme paperwork costs of

about $9.15 mllion to obtain FAA parts approvals and STCs

for the nodified FDR systens, but nearly al

of these costs

woul d be incurred by large airlines and |arge repair
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stations and |arge parts manufacturers. Finally, the
proposed rule woul d necessitate m nimal additional annual
mai nt enance, which would require m nutes of annual

recor dkeepi ng per airplane and negligi bl e recordkeepi ng
costs.

Regul atory Flexibility Cost Analysis

The conpliance costs associated with the proposed rul e
are al nost conpletely specific to an individual airplane.
There woul d be m nimal econom es of scale in conpleting the
FDR systemretrofits. Thus, the conpliance cost for an
i ndi vidual B-737 is largely independent of the size of the
airline. The estimated present value of the conpliance
costs per B-737 by series and FDR system capability is
summarized in Table 1. However, if the 1997 flight data
recorder revisions and this proposed rule are viewed as
two parts of one rul emaki ng extended over tine, then the
estimated per airplane cost would be increased by about
$45, 000.

Affordability Anal ysis

As seen in Table 2, the FAA has obtai ned 1997 net
profit data for 11 of the 14 affected snmall airlines,
al t hough the FAA | acks detailed financial data for nost of
them O those 11 snall airlines, 7 reported | osses. O
the remaining 4 small airlines, the conpliance costs woul d
have turned one airline's profit into a |oss, cut another's
profit in half, and reduced the others' profits by 16

percent and by 7 percent. \Wen coupled with the costs to
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conply with the 1997 flight data recorder revisions, these
profits woul d have been further reduced and the | osses
woul d have been further increased. Consequently, the FAA
has concl uded that sonme of these small airlines may face
financial difficulties in offsetting these conpliance
costs. The FAA solicits comments on the affordability of
the proposed rule for snmall airlines and requests that al
comments be acconpanied with clear supporting data.

Di sproportionality Anal ysis

As noted earlier in this regulatory flexibility cost
anal ysis, the increnental conpliance costs for a B-737
operated by a large airline and those costs for an
identical B-737 operated by a small airline would be nearly
identical. However, to the extent that financing charges
tend to be larger for a small airline than for a | arge
airline with a better-established credit line, the
financing costs for the retrofit would be disproportionally
|arger for a small airline than for a large airline. The
FAA does not have information concerning this potenti al
i npact. Nevertheless, the significant disproportionality
that may occur woul d depend upon the percentage of an
airline's fleet that is conposed of B-737s. The higher the
percentage of B-737s, the greater the inpact of this
proposed rule on that airline. In reviewng the
conposition of these various fleets, the FAA has determ ned
that there is not a significant difference, on average,

bet ween the group of large airlines and the group of snal
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airlines — although there are certainly differences anong

individual airlines. As a result, small airlines operating
B- 737s woul d not be di sadvantaged, as a group, relative to
the group of large airlines operating B-737s.

Conpetitiveness Anal ysis

The proposed rule would inpose significant first-year
costs on all operators of B-737s and, as a consequence, nay
affect the relative position of these airlines in their
mar kets. As the proposed rule would inpose no costs on
ot her small| operators using MDonnell Douglas or Airbus
ai rpl anes, the FAA has determ ned that there could be a
significantly adverse conpetitiveness effect on certain
small (and large) airlines that operate B-737s. The
principle beneficiaries would be other small and | arge
airlines that do not operate B-737s.

Busi ness Cl osure Anal ysis

The FAA is unable to determne wth certainty whet her
any of these small airlines would close their operations.
Many very small operations (1 to 4 airplanes) operate very
close to the margin, as evidenced by their constant exit
fromand entry into various markets. As noted, nost of the
smal| airlines reported | osses, but, in the absence of
sufficiently detailed financial data, the FAA cannot
determ ne which, if any, of these small airlines would
cl ose due to the proposed rule.

Descri ption of Alternatives
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The three alternatives eval uated by the FAA are
di scussed in an earlier preanble section. As described,
del ayi ng the conpliance dates woul d provide sone relief to
the affected snall and large airlines. However, the
proposed rule would still provide a conpetitive advantage
to airlines operating airplanes other than B-737s over
smal|l and large airlines that operate B-737s.

Speci al Consi derati ons

Al t hough the proposed rul e woul d have a significant
econom c inpact on small airlines, the FAA has not exenpted
them fromthe proposed rule. The principal reason for not
exenpting themis that B-737 accidents and incidents whose
causes have not been determned are not related to the size
of the operator; both |large and small airlines have been
af fected. For exanple, incidents have occurred to B-737s
operated by small airlines. 1In particular, the 1996
Eastwi nd B-737 incident is very simlar to the United and
USAi r B-737 accidents. The Eastw nd airplane recorded only
11 flight data paranmeters and, consequently, that
i ncident's cause has not been fully determ ned. Thus, the
FAA has determ ned that special considerations for smal
airlines woul d not be appropriate.

Concl usi on

The FAA has determ ned that there are no viable
alternatives to the proposed rule for small airlines.
Consequently, the FAA has concl uded that exenpting B-737s

or del aying conpliance dates for B-737s operated by snall
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airlines would be an inappropriate action and inconsistent
with the FAA mandate to ensure aviation safety. The FAA
requests comments on this initial regulatory flexibility
anal ysis and requests comenters to supply supporting data
for the comments.

I nternational Trade | npact Assessnent

Consistent with the Adm nistration's belief in the
general superiority, desirability, and efficacy of free
trade, it is the policy of the Admnistrator to renove or
di mnish, to the extent feasible, barriers to internationa
trade, including both barriers affecting the export of
Anmeri can goods and services to foreign countries and those
affecting the inport of foreign goods and services into the
United States.

In accordance with that policy, the FAAis conmtted
to devel op as much as possible its aviation standards and
practices in harnony with its trading partners.

Significant cost savings can result fromthis

har noni zation, both to American conpani es doi ng business in
foreign markets, and foreign conpani es doi ng business in
the United States.

Thi s proposed rule would have a m nimal inpact on
international trade. Although it would increase the cost
of manufacturing a future B-737 by about $39, 000, the FAA
does not believe that this increase would have a
significantly negative effect on Boeing' s future donestic

or international markets for the B-737.
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Unf unded Mandat es Assessnent

Title Il of the Unfunded Mandates Reform Act of 1995
(the Act), enacted as Public Law 104-4 on March 22, 1995,
requi res each Federal agency, to the extent permtted by
law, to prepare a witten assessnent of the effects of any
Federal mandate in a proposed or final agency rule that may
result in the expenditure by State, local, and tri bal
governnents, in the aggregate, or by the private sector, of
$100 million or nore (adjusted annually for inflation) in
any one year. Section 204(a) of the Act, 2 U S. C 1534(a),
requi res the Federal agency to develop an effective process
to permt timely input by elected officers (or their
desi gnees) of State, local, and tribal governnents on a
proposed "significant intergovernnental nmandate."” A
"significant intergovernnental mandate" under the Act is
any provision in a Federal agency regulation that wll
i npose an enforceable duty upon state, local, and tri bal
governnents, in the aggregate, of $100 nmillion (adjusted
annually for inflation) in any one year. Section 203 of
the Act, 2 U S.C 1533, which supplenents section 204(a),
provi des that before establishing any regul atory
requirenents that mght significantly or uniquely affect
smal | governnents, the agency shall have devel oped a pl an
t hat, anong other things, provides for notice to
potentially affected small governnents, if any, and for a
meani ngful and tinmely opportunity to provide input in the

devel opment of regul atory proposals.

73



Under 49 U. S.C. 40101(d)(1), the FAA Admnistrator is
required to consider the follow ng matter, anong others, as
being in the public interest: maintaining and enhanci ng
safety and security as the highest priorities in air
commerce. Additionally it is the Adm nistrator's statutory
duty to performthe responsibilities "in a way that best
tends to reduce or elimnate the possibility or
recurrence of accidents in air transportation.”

(See 49 U.S.C. 44701(c).)

The FAA has determ ned that this proposed rule woul d
not contain a significant intergovernnental nmandate as
defined by the Act because the FAA has no know edge of any
State, local, or tribal governnent operating a B-737.

However, the FAA has determ ned that this proposed
rule would contain a significant private sector nmandate as
defined by the Act because the conpliance costs over the
first 18 nonths woul d be about $243 million for the private
sector. Thus, the FAA has evaluated the three previously
described alternatives in order to determne if the burden
could be reduced in a manner consistent with the FAA' s
mandate to provide aviation safety. O the three
alternatives, only Alternative 3 (delaying conpliance unti
a schedul ed maj or mai ntenance check) would | ower the
conpliance costs bel ow $100 mllion for every year.
Nevert hel ess, for the reasons discussed in that earlier

section, the FAA has determ ned that Alternative 3 would
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not attain the sane |level of B-737 risk reduction at a

| oner cost than the proposed rule.

Federalism I nplications

The regul ati ons proposed herein would not have a
substantial direct effect on the States, on the
rel ati onshi p between the national Governnent and the
States, or on the distribution of power and
responsibilities anong the various |levels of governnent.
Therefore, in accordance with Executive Order 12612, it is
determ ned that this proposal would not have sufficient
federalisminplications to warrant the preparation of a
federal i sm assessnent.
Envi ronnment al Anal ysi s

FAA Order 1050. 1D defines FAA actions that may be
categorically excluded from preparation of a Nationa
Environnmental Policy Act (NEPA) environmental assessnent or
environmental inpact statenent. |In accordance with
FAA Order 1050. 1D, appendi x 4, paragraph 4(j), this
rul emeki ng action qualifies for a categorical exclusion.
Ener gy | npact

The energy inpact of the proposed rul e has been
assessed in accordance with the Energy Policy and
Conservation Act (EPCA) and Public Law 94-163, as anended
(42 U.S.C. 6362). It has been determned that it is not a

maj or regul atory action under the provisions of EPCA
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Comment Peri od

Comrents on this proposed rul e nust be received by the
agency within 30 days of the date of publication of this
docunent. The FAA understands that this does not allow
affected operators and other interested parties nuch tine
to gather and submt the information requested by the FAA
However, the agency has determned that it is nore
inportant to give affected operators the maxi num avail abl e
time to conply with the new requirenents once a final rule
is adopted. The FAA generally agrees with the NTSB that
B- 737 airplanes be retrofitted to record the additional
flight data by August 18, 2000. The FAA has determ ned
that the short tine avail able requires that the conment
period on this rule be kept to a mninum The FAA al so
notes that there has been considerable publicity concerning
the NTSB recommendati ons, and that questions addressed to
the FAA indicate that the recommended actions and the
i ssues surrounding themare well known.

For these reasons, the FAA strongly encourages
commenters to submt their comments as soon as possible.
Late-filed comments will be considered to the extent that
they do not unnecessarily delay the promul gation of a

final rule.
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Li st of Subjects
14 CFR Part 91

Avi ation safety, Reporting and recordkeepi ng
requirenents.
14 CFR Part 121

Air carriers, Aviation safety, Air transportation,
Reporting and recordkeepi ng requirenents.

14 CFR Part 125

Avi ation safety, Reporting and recordkeepi ng
requirenents.

The Proposed Anendnent

In consideration of the foregoing, the Federal
Avi ation Adm nistration proposes to anend parts 91, 121,
and 125 of Title 14, Code of Federal Regul ations as
fol |l ows:

PART 91- GENERAL OPERATI NG AND FLI GHT RULES

1. The authority citation for part 91 continues to
read as foll ows:

Authority: 49 U S.C. 106(g), 1155, 40103, 40113,
40120, 44101, 44701, 44705, 44709, 44711, 44712, 44715,
447167, 44717, 44722901, 46306, 46315, 46316, 46504,
46506- 46507, 47122, 47508, 47528-47531, articles 12 and 29
of the Convention on International Cvil Aviation

(61 stat. 1180).
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2. Section 91.609 is anended by adding a new
paragraph (h) to read as foll ows:
8 91.609 Flight recorders and cockpit voice recorders.
(h) An aircraft operated under this part under
deviation authority frompart 125 of this chapter nust
conply with all of the applicable flight data recorder
requi renents of part 125 applicable to the aircraft,

not wi t hst andi ng such devi ation authority.

PART 121—-OPERATI NG REQUI REMENTS: DQOVESTI C, FLAG, AND
SUPPLEMENTAL OPERATI ONS

3. The authority citation for part 121 continues to
read as foll ows:

Authority: 49 U.S.C. 106(g), 40113, 40119, 44101,
44701-44702, 44705, 44709-44711, 44713, 44716-44717, 44722,
44901, 44903-44904, 44912, 46105.

4. Section 121.344 is anended in paragraph (a) by
removi ng the word "and" after paragraph (a)(87); by
removing the period after paragraph (a)(88) and adding a
sem colon in its place; and by addi ng new paragraphs
(a)(89), (90), and (91), (d)(3), (e)(3) and (m; and by
revi sing paragraphs (b) introductory text, (c) introductory
text and (f) to read as foll ows:

§ 121.344 Digital flight data recorders for transport
cat egory airpl anes.

(a) * * *

(89) Yaw danper status;
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(90) Yaw danper conmmand; and

(91) Standby rudder status.

(b) Except for Boeing 737 nodel airplanes, for al
t ur bi ne- engi ne powered transport category airplanes
manuf actured on or before October 11, 1991, by
August 20, 2001—

(c) Except for all Boeing 737 nodel airplanes, for
all turbine-engine powered transport category airpl anes
manuf actured on or before COctober 11, 1991—

(dy * * =

(3) In addition to the requirenents of
paragraphs (d)(1) and (d)(2) of this section, al
Boei ng 737 nodel airplanes also nmust conply with the
requi renents of paragraph (m (1) or (m(2) of this section,
as applicable.

(e) * *» »

(3) In addition to the requirenents of
paragraphs (e)(1) and (e)(2) of this section, al
Boei ng 737 nodel airplanes, also nust conply with the
requi renents of paragraph (m) (1) of this section.

(f) For all turbine-engine powered transport category
ai rpl anes manuf actured after August 19, 2002—

(1) The parameters listed in paragraphs (a)(1)

through (a)(88) of this section nust be recorded wthin the
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ranges, accuracies, resolutions and recording intervals
specified in appendix Mto this part.

(2) In addition to the requirenments of
paragraph (f)(1) of this section, all Boeing 737 nodel
ai rpl anes, also nust also conply with the requirenents of
paragraph (m (1) of this section.

(m In addition to all other applicable requirenents
of this section, all Boeing 737 nodel airplanes nust record
the paraneters listed in paragraphs (a)(1) through (a)(22)
and (a)(88) through (a)(91) of this section, within the
ranges, accuracies, resolutions, and recording intervals
specified in appendix Mto this part, in accordance with
the foll ow ng schedul e:

(1) Al Boeing 737 nodel airplanes equipped with a
flight data acquisition unit of any type as of
July 16, 1996, or manufactured after July 16, 1996, nust
conply by August 18, 2000.

(2) Al Boeing 737 nodel airplanes not equi pped with
a flight data acquisition unit of any type as of
July 16, 1996, nust conply by August 20, 2001.

5. Appendix Mto part 121 is anended by revising item

88 and adding itens 89 through 91 to read as foll ows:
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APPENDI X M TO PART 121-Al RPLANE FLI GHT RECORDER SPECI FI CATI ON—€

*x * * % %

Par anet er Range Accur acy Seconds per Resol uti on
(sensor input) sanpl i ng
I nterval
88. Al Full range + 5%. 0.2% of full range. Fc
cockpit flight
control input Contro
forces (control wheel =+
wheel , control 70 | bs.
col um, rudder
pedal).l4 Contr ol
colum =
85 | bs.
Rudder
pedal +
165 | bs.
14 For all Boeing 737 nodel airplanes, the seconds per sanpling interval is 0.5 per control input
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Par anet er Range Accur acy Seconds per Resol ution
(sensor input) sanpl i ng
I nterval
89. Yaw danper Di screte .5 .
st at us. (on/ of f)
90. Yaw danper Full range As installed . .5 . 1% of full range
conmand.
91. Standby Di screte .5 .
rudder status. (on/of f)
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PART 125—CERTI FI CATI ON AND OPERATI ONS: Al RPLANES HAVI NG A
SEATI NG CAPACI TY OF 20 OR MORE PASSENGER OR A MAXI MUM
PAYLOAD CAPACI TY OF 6, 000 POUNDS OR MORE

6. The authority citation for part 125 continues to
read as foll ows:

Authority: 49 U.S. C. 106(g), 40113, 44701- 44702,
44705, 44710-44711, 44713, 44716-4717, 44722.

7. Section 125.3 is anended by addi ng a new paragraph
(d) to read as foll ows:

§ 125.3 Deviation authority.

(d) No deviation authority fromthe flight data
recorder requirenents of this part will be granted. Any
previously issued deviation fromthe flight data recorder
requirenents of this part is no |onger valid.

8. Section 125.226 is anended in paragraph (a) by
removing the word "and" after paragraph (a)(87); by
renmovi ng the period after paragraph (a)(88) and adding a
semcolon in its place; by adding new paragraphs (a)(89),
(90), and (91), (d)(3), (e)(3), and (m; and by revising
paragraphs (b) introductory text, (c) introductory text,
and (f) to read as foll ows:

§ 125.226 Digital flight data recorders.

(a) * * *

(89) Yaw danper st atus;

(90) Yaw danper conmand; and

(91) Standby rudder status.
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(b) Except for Boeing 737 nodel airplanes, for al
t ur bi ne-engi ne powered transport category airplanes
manuf actured on or before October 11, 1991, by
August 20, 2001—

(c) Except for all Boeing 737 nodel airplanes, for
all turbine-engine powered transport category airplanes
manuf actured on or before COctober 11, 1991—

(dy * * =

(3) In addition to the requirenents of
paragraphs (d)(1) and (d)(2) of this section, al
Boei ng 737 nodel airplanes also nmust conply with the
requi renents of paragraph (m (1) or (m(2) of this
section, as applicable.

(e) * * »

(3) In addition to the requirenents of
paragraphs (e)(1l) and (e)(2) of this section, al
Boei ng 737 nodel airplanes, also nust conply with the
requi renents of paragraph (m (1) of this section.

(f) For all turbine-engine powered transport category
ai rpl anes manuf actured after August 19, 2002—

(1) The parameters listed in paragraphs (a)(1)
through (a)(88) of this section nust be recorded wthin the
ranges, accuracies, resolutions and recording intervals

specified in appendix E to this part.
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(2) In addition to the requirenments of
paragraph (f)(1) of this section, all Boeing 737 nodel
ai rplanes nust also conply with the requirenents of
paragraph (m (1) of this section.

(m In addition to all other applicable requirenents
of this section, all Boeing 737 nodel airplanes nust record
the paraneters listed in paragraphs (a)(1) through (a)(22)
and (a)(88) through (a)(91) of this section, within the
ranges, accuracies, resolutions, and recording intervals
specified in appendix E to this part, in accordance with
the foll ow ng schedul e:

(1) Al Boeing 737 nodel airplanes equipped with a
flight data acquisition unit of any type as of
July 16, 1996, or manufactured after July 16, 1996, nust
conply by August 18, 2000.

(2) Al Boeing 737 nodel airplanes not equi pped with
a flight data acquisition unit of any type as of
July 16, 1996, nust conply by August 20, 2001.

9. Appendix E to part 125 is anended by revising item

88, and adding itens 89 through 91 to read as foll ows:
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APPENDI X E TO PART 125-Al RPLANE FLI GHT RECORDER SPECI FI CATI ON—€

*x * * % %

Par anet er Range Accur acy Seconds per Resol ution
(sensor input) sanpl i ng
i nterval
88. Al Full range + 5%. 0.2% of full range. Fot
cockpit flight
control input Contro
forces (control wheel =+
wheel , control 70 | bs.
col um, rudder
pedal ). Contro
colum =
85 | bs.
Rudder
pedal +
165 | bs.
14 For all Boeing 737 nodel airplanes, the seconds per sanpling interval is 0.5 per control input
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Par anet er Range Accur acy Seconds per Resol ution
(sensor input) sanpl i ng
i nterval
89. Yaw danper Di screte 0.5 .
st at us. (on/ of f)
90. Yaw danper Full range As installed . 0.5 . 1% of full range
conmand.
91. Standby Di screte 0.5 .
rudder status. (on/of f)
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| ssued in Washington, D.C , on Novenber 9, 1999.

/s/ Ronald T. Wjnar
Acting Director, Aircraft Certification Service
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